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excellent "tone qual 
FERGUSON you are con 
something more: a of 
gives you each note from every insts 
in perfect timbre. Not mere music, 
soul of the artist seems to come into 
living room. P 
One Tuning Control— Collbae 
Meters gives 
ram to suit your ‘mood. 
Complete shielding of all tuning 
ments gives this 6-tube 
selectivity. 
See, hear, compare! 


J. B. FERGUSON, 


225 West 57th Street 
New York, N.Y. 


I; MANY receivers one may 


‘The FERGUSON 
Model Ten... . . $110.00 
Withtable,asshown, 147.50 
(Ten per ease west 
‘oF che Rockies) 
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Continually Developing Refinementi 


The Gold Standard of Radio Receivers © 


© This seat on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6. 
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FICTION—NExt MontTH 


IN THIS MAGAZINE 


N 1872, Edward Livingston Youmans, the blind 

‘penis who founded PoruLanSciexce Mosenty, 

told the readers of this magazine that “the 
growing importance of scientific Enowledge to all 
lasses of the community calls for increasingly eff- 
cient means of diffusing ir. 

For fifty-five years, that thought has always been 
before our editors. That the tremendous drama of 
science might be made graphic, understandable and 
interesting to the largest possible umber of people, 
many changes and improvements gave been made 
in the magazine. Each has been ide only after 
thoughtful consideration of the changesinthought, 
activities and manoer of liviag in the country, 
Each, in turn, hat proved a more efficient means of 
diffusing scientific information. 

‘And How we take another step forward. Begin- 
ning with our next issue, the magazine will be en- 
larged to include fiction stories, ese stories will 
be in addition to the present contents of the maga- 
zine. Accurate scientifically und mechanically, 
they will oer you a fresh and appetizing way of 
Keeping in touch with progress. 

a thgaghi ok elute fenton te the coment of 
Porutan Sctunce Montucy is not new. Hundreds 
of readers have suggested it to us in the past. But, 
despite the advice of our founder, tradition has 
been powerful. We had never printed fiction and 
resisted the thought as do most human beings 
when confronted with a new idea. 


HAT was the situation one day last aurumn, 

when a group of writers, editors and other folk 
were gathered about a table in a little, our-of-the- 
way New York restaurant. We were discussing the 
return of a great hunter and naturalist from an 
African exploring trip. To illustrate the inde- 
pendence and abilities of the African native, he 
told of a man who, naked and unarmed with weap- 


005 or tools, had heen sent alone into the jungle. 
“And in ten days,"’ continued the explorer, " that 
man returned with conclusive proof that ‘he had 
vided himself with food and shelter and had 
illed a lion. I myself saw the spear he had made 
and with which he had killed the animal, Tt ha 
an iron tipwhich the man had made from iron ore 
‘As we chacted I fell ro wondering if « modern 
engineer, equipped with his knowledge and noth- 
ing elt, could Pend the forces of nature to secve his 
ceds, One of the group, Hawthorne Daniel, able 
writer of fiction, thought he could. ‘The more we 
discussed the idea the more fascinating it seemed. 
Presented properly, it offered large possibilities of 
interesting the readers of this magazine. But how 
to present it? Fiction seemed the logical solution. 


R, DANIEL becamesoenthusiasticthathean- 
nounced he was going to build the idea into 
anovel. “Bare Hands,"" to begin in our March 
issue, is the result. It proved so interesting to the 
editors of this magazine that we broke a conven- 
tion of fifty-five years’ standing. We fele that ic 
presented scientific ideas in a new and fascinating 
way. And, having hurdled tradition in deciding to 
publish ir, we found the next step—the publication 
‘of short fiction—an easy one. And so you will find 
in our next issue also, “Midge” by Edmund M. 
Littell. If you know the power of machinery, and 
the thrill of it, you won't want to miss this story. 
‘These stories and those that are to follow, month 
after month, will help you translate some of the 
marvels of science into terms that are personal to 
you. As I read them, | compared my life with 
those of the characters described. I wondered if I 
could do the things the people in the stories did. 
Perhaps you, too, will find in them this incense 
Personal interest. Read them and then write and 
fell me your opinion of our innovation.—S. N. B. 
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Make your Ay 


radio set a light socket receiver 


a with Balkite“B”and the new 
Balkite Trickle and High ‘Rate Charger 


‘To enjoy the convenience of oper- 


intoa light socket“A" power supply, 


ating your radio set from the light Its high rate provides an ample re- 

socket add the new Balkite“B and serve of power for the largest sets, 

rrr: the new Balkite Charger. Both Balkite “B" and the Balkite 
Balkite Trickle g10 Balkite “B"—the proved “B" Chargerare entirely noiselessinop- 
gta meal nae oti power supply—eliminates“B" bat- eration. Both are permanent pieces 
Lapeer imag teries entirelyand supplies“B"cur- of equipment, with no bulbs and 
battery at full power, With volt rent from thelightsocket. The new nothing to wear out or replace. 
batteries can be used asan inter |  Balkite “B"-W serves any set of 5 Other than household current, 


‘mittent charger. Or as a trickle 


charger if a resistance is added. tubes or less requiring 67 to 90 


their first cost is the last. Both are 


Charying rare about 3 ampere. | volts; Balkite “B'-X sets of up to builttoconform with thestandards 
Gree 305500 invuse, Pace S10. | 135 volisand tubes (illustrated), of the Underwriter’ Laborstoron, 
Ba Balkite “B"-Y any Over700,000ra- 
"The new Bali foe Baie cauineed 
new, ‘ite kite equip) 

Career with bork WARD ECR Ada thst 

highandlowcharg- || New YORK SYMPHONY || kite Units to your 

ing rates, combines ae stra receivernow. Then 


the advantages of 
both trickle and 


you too will know 
the pleasure of 


napid charging. At owning a radio set 
the low rate, on always ready to op- 
trickle charge, it crate at peak pow- 
automatically keeps er. Ask your dealer. 
Sypplicgaupmaticpowertobocs | your “A battery Fansteel. Products 
Wyiiwllamentswitchonyourse | fully charged, and Co., Inca North 
Enrirely suromavc in operation, Chicago, Tiinois, 


Sucyos tay et now wuiog chee ¢ 
orevolt“A” bateriesand requis: 
fog not more than 30 mlllam- 
Petes a 138 volts of "Br current 

cally all aes of up to.8 
Price $59.50, (In Canada 


tubes. 


model 


both 60and 50 cycles. 
Thenew 


also made 


ina special model for 25-40 cycles. 


BX $42; "BY $60; Charger $19.50, West of Recher $20, 
W $39; "BX $89.50; "BY $96; Cherger $27.50) 


haat Balkite . 
is ‘Radio Power Units 
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Every Studebaker 


has a second term under the hood! 


Pledge to the Public 
on Used i Car Sales 


Allused cars offered to the public shall be honestly represented. 
1 


2 All Studebaker automobiles which are sold as CERTIFIED 
CARS have been properly reconditioned, and carry a 30- 
day guarantee for replacement of defective parts and free 
service on adjustments, 

3 Every used car is conspicuously marked with its price in 
plain figures, and that price, just as the price of our new 
cars, is rigidly maintained. 


4 Every purchaser of a used car may drive it for five days, 
and then, if not satisfied for any reason, turn it back and 
apply the money paid as a credit on the purchase of any 
other car in stock—new or used. 


[Not only to the public but also to The Saudehaker Corporation of America, 
whose as we sel. we pledge adherence tothe above policy in selling waed care 


[0 25 The Staten Crp 


Used Studebakers like new Studebakers can 
be bought on the Budget Plan of Payment 


'TUDEBAKER is the original Second 
‘Term Candidate in the world of automo- 
biles, and whoever cannot buy a New Stude- 
baker is safe in buying a used Studebaker. 


First, because the excess mileage built 
into a Studebaker under One-Profit man- 
uufacture is sufficient to carry over from 
one owner to another! 

Second, because the dealer who re-con- 
ditions a Used Studebaker backs his work 
with a positive Pledge for the re-assurance 
‘of the second purchaser! 


A Free Book That Will 
Save You Money 


Experts who buy used cars for Stude- 
baker dealers have furnished material for 
this frank and helpful book. 

Ietells you what to look for and what to 
avoid in purchasing a used car. No such 
valuable guide was ever 
before offered to the pub- 
lic at any price, / 


Send for this 
FREE BOOK! —_ 


[THe Stupmnacee Cournearion oF AMERICA 
{ Department 56, South Bend, Hndiana 


| Please send my copy of valuable free booklet, “How 


to Jadge a Used Care 


1 
1 
V Name 1 
1 ‘ 
aoe 1 

1 


tn 


STUDEBAKER 


ebewary, 1927 POPULAR SCIENCE MONTHLY 
tl P {J 
HEATING 
METAL 
INSIDE OF 
GLASS 


a a 


a 


Eveavowr knows tharglass 
‘melts easily, and metal re- 


° a a @ 4 


RCA-Radiotron 
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A Good Way to Make Investments 


By WALLACE AMES, Financial Editor 


ne H, HOW T hate the sight of 

that man,” snapped out Mrs, 

Bullard. ’ And’ well_mighe 

she feel that way, for he 

was the installment collector, and 

he had a way of showing up almose 

before the weekly pay envelope was 
opened. 

“A dollar down and a dollar a 
week" broughe that fine set of books 
into the home, “Buy now and pay 
later’ made it so easy to equip the 
house with electric fans during the 
forse heat wave of summer. 


year more fo you than you can get 
‘on $500 in the bank.” 

"T wish we did own some bonds,” 
replied Mrs. Bullard, somewhat wist- 
fully, “but we haven't the $500, to 
tell you the frank truth.” 

jiMell, shen,” the, salesman sur 

er by say ‘am in a posi- 
Fon to sill yo, ast one. $300 toed, 
but many of them, one after another. 
Tecan sell you a good, tidy nest egg, 
real financial independence. Aad you 
can pay just as casily as you buy a 


buying a bood than co pay for ie all 
at once, that is, if you had co save up 
the money first and didn’t get any 
interest on it during that time. And 
as you commit yourself in advance to 
buy this bond you are pretty sure t0 
‘go through with the plan, whereas if 
you just decide to save the same 
amount of money cach month, wich 
See this sale Hila on 86 many 
things might come up the chances are 
by nexe ‘December ‘you would nor 
have the $500 you started out to get.” 


“Your credit is good here" 
changed the old living 
room furniture for some 
nice new chairs and sofa. 
“Ic is a pleasure to charge 
ie” put a $300 fur coat 
withta their means. 

Now, Porvian Science 
Mowritx does not infer 
thae che installment meth- 
‘od of buying, which is 


the 


increasing 30 rapidly of 
late, is wrong. Bue Mrs. in 
Bullard and “her family pecscs! Sayeptenpat Debian. Adin Wii be gee 
orendad fe rnc famuly Eve garding the rope tants and 
income was all spent before ‘Any advertising appearing ia this section witl 
it was received. Paying on be “carefully ievesigated ‘by’ he | Publisher of 
this and) poying on that that cOmpanies adverueing sre relable aod thet 


left hardly a decent sum 


those who have accumulat 


“The Editor of this 


they offer securit 


How To Get AHEAD 
THs 


isleel of pre 
Teginning of thelr Pusiness carers | 


to help readers it 


Gnancial programs at 


find so hat it 


‘which represent sound fnanci 


HE. installment bond 
salesinan made his sale. 
And the Bullard family are 
soon going to be real bond 
holders. “They will nor 
stop with one bond. Bond 
buying is from now on a 
|] dehnite part of their fi- 
nancial program. They are 
getting ahead on the in- 
stallment pl 
Many investment bank~ 
||] ers will sell bonds on the 
|] installment or partial pay- 
ment plan. Their systems 
differ somewhat in detail, 
but in principle and in 
ffcct they are the same, 
It is customary to re- 


the 


for daily necessities, and 


be teed 


investments. W! 


by the Pul 


iments obviously cana 
isher, every effore will be 


nothing for emergencies. No 
wonder Mrs. Bullard hated 
the sight of the install- 
ment collector 


to jasure that only advertisements of abso- 
Iutely reliable companies are accepted. 

Address letters to: Wallace Ames, Financial Editor 
POPULAR SCIENCE MONTHLY, 250 Fourth Ave.N.Y. 


10% of the face value of 
the bond. $10 on a $ico 
bond, $50 on a S300 bond, 
‘or $100 on a $1,000 bond 


| quire a down payment of 
| 
| 
j 


But finaliy the car and 
the washing machine were 
paid for. That meant a 


will open an account, Pay- 
|]] ments’ thereafter may be 
made monthly of oftener, 


monthly” surplus of $75 
which from now on could be put to 
some other use. And then a different 
kind of installment salesman care 
along-selling bonds, future income, 
financial independence—on the install~ 
ment plan. And now the Bullards are 
getting ahead. 


JHE SURELY was a good salesman, 
this man selling independence on 
monthly payments. His inducements 
are worth repeating. 

"Good morning, Mrs. Bullard. 1 
represent Safe, Security & Company. 
Thave called to sell you 2 $500 First 
Mortgage Bond. It will pay 6% 
interest which means at least $20 2 


thao” Mrs. Ballard in- 
quired, her interest aroused. 

Let's sce,” continued the sales- 
man, “today is February 1. Our 
Company will sell you 2 $500 bond, 
to be delivered December 1, ten 
months from now. You pay $50 
down and we will loan you the bal- 
ance, holding the bond as security. 
You pay off the loan at the rate of $50 
a month, We charge you intrest on 
the unpaid portion of the Ioan, but 
your food Sarerest will more’ chan 
cover i. 

“This is actually a cheaper way of 


and in any amount, but at 
least 10% should be paid each month, 
and the bond fully paid for within 
ten months. 

There are many advantages to a 
Bettis! payment investment account 

rethaps the biggest advantage is that 
it puts the investor ander obligation to 
himelf. He is definitely committed to 
get ahead. It becomes a systematic 
endeavor instead of a haphazard, well- 
meant, but poorly executed plan. 

The Financial Department of Poro- 
tax Sctece Monty would recom- 
mend to all its “getting ahead” read- 
ers that they consult a reliable in- 
vestment banker regarding a plan to 
buy bonds regularly. 


otter eaten. 
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The Most 
Thrilling Story You 
Ever Read! 


BARE HANDS 
by 
HawtHorne DANIEL 


A 
Six-Part Novel 
of Adventure 
and Achievement 
in the Far North 


Beginning 
Next Month 
in 


Popunar Sctesck Monruty 
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Booklets That Will Help 
You Get Ahead 


NYONE with money available for 
investments will find the booklets 
listed below of help in getting ahead 
financially. You may obtain any of 
these booklets by writing direct to 
the issuing house. It will be appre- 
ciated if you will mention Porttax 
Scexce Moxtnty when writing for 
booklets. 


How m Bo eet Ico 7 
ition)—Descres plan tor buying 6335 
Fire Mortgage Bonds by payments of Sie of 
Se ata showy ola at a 
secomplited by sytematcievetment st 
For p es address: The F, H. Smith Company, 
Smith Buiding, Washington, D.C. 
“Divessnearioye as Viotcance” presents a 
be analy fven fc Pie tat 
sure sucess ip the management of personal i 
Nestments. Adiren: A.B. Leach '® Co. $7 
Willi Sucee, New York, N.¥. 
“Waar You Snovn Know asovr Frast Moxr- 
‘yan Hon tele abot alex bol the 
falety sod bow they will farease your income. 
‘Address: Adaie Realty & ‘Trust Co., Healey 
Bailing, Adaoea, Ga 
“Row Foon Yuan Winner Ln ro An ne 
Td defies ibe rsegutds consi he 
Seraus Plan,” Addres 8. W. Straus & Co. 
Desk P Filth Avenve & 4th See, New York, 
NY. 
"Same Bons rox Tnvernenr” presots their 
crene lit of Uveribedtnvesencoc oringy, 
‘vith istrative inventment comment. Addrst 
Haley, Start & Co,, 201 South La Salle Se, 
Chicago, 
Tax Maxixo oF 4 Goon Ieverniner 
the methods. em 
Morttase Bood 
Hasocs which pay 6 
torre guarantee 634 ar 
inte, which it optional with the ives 
dre United Stree Mortgage. Bond’ Com 
pany, 607 Shelby Steet, Deoit, Mich 
How 10 Gao a Han Dts dries 
2 aaving-ivesement plan oflered by that Com: 
a ogi how te Secale fom 
yuecuss 20 §4632-47. by moethly. save 
wr of fom fro fice Address: WO. 
Stone & Co. Seoce Building, Chicago, I 
Ax Ivan TsaoxeD tox Ins Livers de- 


Sains 


Mors 
Cont s 
Rots 10% Sart Teves explains i | 
fuags thee the layman cae undetcand the 
Forte facors of safety of real eat bond 
Ilan: American Bood &« Marrgape Compan 
345 Madison Avcoue, New York, N. Ya 
Mb orBookiee P82. 

rine Bows av Mare explains how the jax 
‘entor may safely aod conveniently siya 
{Sventmer banker through the mails, and withe 
tor the ual advantage of diet contact. Ade 
Groat ALG. Allyn and. Company, €7 West 
Monroe Seecr Chicago, Il 

Yous Mower covers the points of general in- 
{Gt tothe inveto who fe planning to pat his 
ome in sand morgage fod von. Ad 
hess: Fidelity Bond and Mortgage Co, 39 
South La Salle Sey Chicago, I 

How v0 Avatras a Free Morrasoe Rast 
Exgara Bono bei the self-esrpeve eof 
hookler poblshed by the Fedeal ‘Bond & 
Noreage Eo. Grawold’ & Clifoct Avene, 


Detroit, Mich. 


63 on$10 ¢ monthor 
0 $10,000 or more 
Ts safety of Smith Bonds lies in 
the essential character of their 


basic security—modern well-located 
;partment buildings and office build. 


ings in important cities of the eastern 
United States. 


live and todo business. Such proper- 
ties produce constant and substantial 
es, and give lasting protection 
toinvestors in First Mortgage Bonds. 


‘The F.H. Smith Company's record — 
No Loss to Any Investor 
in 54 Years 


—is due, largely, to the policy of ac- 
cepting only conservative first mort~ 
‘gages on high-grade properties, oct- 
ying choice sites in safe cities, 
Current offerings of Smith Bonds, 
in $1,000, $500 and $100 denomine 
ations, pay 634%, State and Federal 
tax provisions increase the yield. 
Invest Your Savings Under This Plan 
For men and women of moderate mean, and 
ech whi inex an hye 
estment Savings Plan offers the opportu 
to buy 655% Smith Bonde by payments of 
$10, 9, $30, $40, $50 0r moe a onthe Rope 


‘ular monthly payment ar the fall rate f baad 
ntrrt—6)45 


y will 
trated 
ety.” 


ume il 
feycfour Years of Proven 


NR is i TO 
Address 
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*TL_JAVE you heard that new loud- 
speaker Morrison has? I 
understand it’s got it all over 

most speakers, Was thinking of getting 

one like it for myself—mine’s nothing 
to brag about.” Another radio fan 
who is more or less dissatisfied with 
his speaker and looking for one thac 
will give the reception he wants. 

It may be that the speaker his friend 
is so pleased with will give him satis- 
faction, too, but not necessarily so. 


1g any 
radio accessory of even a receiving set. 
Furthermore, most of them are entirely 
of the speaker itself. 

In the first place, the very wide 
differences in individual rastes and the 
still wider differences in the hearing 
tense of individuals leave oF em 
“satisfactory operation,” as applied to 
loudspesices, open to many dekeitions 

So that, even if all receiving sets had 
exactly the same reproducing charac- 
teristics for the realization of a maxi 
mum enjoyment, each of us would 
require loudspeakers of different char- 
acteristics. And the fact that receiv- 
ing sets differ widely in their response 
characteristics, and that even our 
broadcasting stations show decided 
departure from perfect sound trans- 
mission, makes it impossible to name 
one speaker, or several speakers, that 
will give satisfaction in every case. 

You can take a loudspeaker that is 
the closest approach to perfection, 
connect it up to an imperfect receiver. 
or tune-in when the broadcasting is 
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and the resulting reception 
far from natural. 

be that the set our dissatis- 
fied loudspeaker owner is using is in- 
ferior in tone reproduction to his 
friend, Morrison's. Or, too, it may be 
that his taste and hearing senses differ 
from the other man's. The result will 
be that, when he buys the speaker 
that is giving his friend such satisfac- 
tion, he may fail to find anything so 
wonderful about it, and will continue 
his search until he comes across a 
speaker that eee up a ae 
requirements. It is quite possible that 
his final satisfactory cholce will be a 
speaker that is somewhat inferior to 
his friend's. A slightly muffled tone 
will cover up the deficiencies in his 
set, of a peculiarity in his taste or 
hearing will make him like certain 
qualities in the speaker that would 


CS) 
Popular Science Monthly 
GUARANTEE 


‘The above seal o an advertisement 

indicates that the products etereod 10 

hhave been approved after test by the 
epee Institut of 

im Sctesce Mowry puaras~ 

tees erery article of merchandise a- 

‘ertsed io is columos. Readers who 


Are You 
SATISFIED 


with Your 


By 
Atexanper Senavxe, E.E. 
Radio Engineer 
Popular Science Institute of Standards 


be displeasing to another listener. 
It follows, therefore, that the final 
choice of a loudspeaker can best be 
made by the means iaser and 
should be based on a demonstration 
on his own or equivalent receiving 
equipment. To eliminate from con- 
sideration (1) speakers whose char- 
acteristics are such as to make them 
unsatisfactory for use under any con- 
ditions, and (2) speakers that show 
faults that may not 
single dealer demonstration, the pros- 
pective loudspeaker purchaser can con- 
sult and limit his investigations to 
those loudspeakers on the approved 
list of the Popular Science Institute. 


URTHERMORE, 1 choice of a 

speaker approved by the Institute 
assures the purchaser that it possesses: 

1, An efficiency consistent with its 
type and price. 

2. A power output handling capac- 
ity expected of speakers of its class. 

'3. Sound mechanical and electrical 
design. 

4. A quality of material and con- 
struction that will insure long 
trouble-free operation. 

These points are all determined by 
the Popular Science Institute by means 
of accurate laboratory tests, With all 
outside considerations eliminated, the 
Institute is able to definitely’ ‘pass 
judgment on speakers as. individual 
units in chemselves, disregarding the 
personal factors which must be left to 
the individual purchaser. ad 

A list of approved radio products 
can besecured from the Popular Science 
Institute, 250 Fourth Avenue., N.Y.C. 
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The last word 
in socket power 


Battery Eliminator 
Fo the near light ok 
ie are. re ope ok a 
voltages, a Deteetor contol, std a High-Low 
trritch provide absolute contol of voltage for 
ny requirement. “Compact, handsome, 40d 
the name All-American is your guarantee of 
the wemose in quality 
Price $37.50 
‘Complete with Raytheon Tube 


New 1927 
Radio Key Book 


Yow ay eading sro ine 
ing, uptotheminute facts about radio, ssmply 
rofl, Alsofull construction decals of alflead 
typeset circuit, Send 1ocene (coin or stamp) 
to cover postage and mailing cor. 


AUDIO TRANSFORMER 


After being submerged in water for more than a month, 
this All-American Audio Transformer performed perfectly. 


Every All-American Audio Transformer is hermetically 
sealed; preventing any chance of break-down from rust 
er electrolysis. Delicate wiring and all other vital parts 
are permanently protected against every possible climatic 
condition, by the moisture-proof scaling compound which 
fills the heavy steel shell. 


No matter where you live—in dry altitudes or in the 
tropics’ salt humidity—you'll get good results with this 
fine product. It is compact, attractive; with binding posts 
conveniently arranged for straight or sub-panel wiring. 
Type Rer4—3 101» [S450 
Type R-1s—5 to 1 Vea. 


ALL-AMERICAN RADIO CORPORATION 
4205 Belmont Avenue, Chicago, U.S.A. 


All-American Radio, Ltd., Toronto, Canada 


Station WENR (266 Meters) is Owned aod Opersed by All-American Radio Corporation 


© This seal on a radio, ool or oil burner advertisement signi the approval of the INSTITUTE OF STANDARDS. See page 6, 
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4 Grebe Flexible Unit 

! Control 

1) makes the Synchro- 

{jhe tr of ne, ro 

{F Getires acon a 
our epion 


Te Grew 
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Blowing Out the 


¢ 


M. Mt. Kinley, of 
Toler, Otay whose 


ng reflections light many 
Far back from the blaze, 


acres around, 
but with the glare bri 
crowd of spectators and workmen stand, 
held at bay by the scorching heat. ‘They 


Inside the deadline, close to the flame, 
oder iaiet geet 


was once a ninety-foot derri 
Finally the figure turns and comes 


toward the crowd, Its hands 

and feet, encased in white, 

look grotesquely large. Heay- 

ily hooded, tts face is invisible, 

except through 8 trans: 

parent aperture for the eyes. 
Vorkmen 


gaged at his regular business of extinguish 
{ng oil and gas well fires. He has put ou 
more than three dozen by a spectacular 
method, “He blows them out. ‘The trick 


ie that instead of 1g with his lungs, 
he wes a blast of elatinized ni 
lye 


"There is a brief conference, a seu 
of workmen, the «1 


. ‘The white hood is 
in place agai asbestos. So is the 
‘whole garment from the shoe soles up. all 
except the eye slot, which is mica. Glass 


breath. It is like 
watching a deep-sea diver going up to a 
voleano. This time he is carrying with 
him an asbestos-covered shell, containing 


Biggest 
Gas Jers 


in the World 


How the Strange Firemen 
of the Oil Fields Do Their 
Jobs with Deadly Explosives . 


By JESSE F. GELDERS 


Get hack—everybody! 

Atasafe distance, he grasp an le 
he plunger goes down 

nt blast. ‘The column. of 


stream, spouting up from the well, they 
are dead, like a candle puffed out by & 
giant, 


frequently employ 
does not require a personal approach to 
the flames. 

‘A well was ablaze in Louisiana, ‘The 
men engaged to extinguish it erected an 
upright post some distanes away, From 
this mooring, they laid a cable in a sort 
of elongated half circle around the well, 
keeping away from the worst of the heat. 
‘The blaze was in a direct line between the 
two ends of the eable, ‘They attached a 
nitroglycerin shell in the middle. ‘Then 
they pulled the eable taut, and the shell 
swung into place over the well. Simul- 
taneously, it was detonated by electricity. 


a 


n 


Kinley has sometimes used sim- 
ilar devices, drawing the charges 
into position by wires. Wherever || 

fers to 
ft is more 


chances of sip daring the me 
Staal na 

pose, for itstance, your 

wwirer “turn? Suppose. the shell 

ipoes off inthe wrong 


Occasionally, he relates, the 
first explosion fails to extinguish 
the blage, and itis necessary to 
try again’ with a heavier charge. 
But “fee gained by experi- 
fence, has greatly minimized these 
instances. 


KINERY dleseibes his approach 
toawell: 

“T go up with the wind at my 
back, ‘One of the greatest menaces 
is the sudden gust from the opposite 
direction, which whips the dames 
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Next Month! 


If you have ever felt the lure 
of adventure, you will 
want to read 


“BARE HANDS” 
A Fascinating Novel of the 
Far North by 
HawTHorne Daniet 


which begins in our March 
issue, on your news stand 
February 10 
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‘As he recalls it, the process was de- 
veloped by accident. 

“A big well was on fire in the 
| Taft feld in California, in 1914. 
Nobody had been able to put it out. 
|] They decided to try to eave in the 

ground around the hole and choke 
. $0 as to stop the flow. My 
father, T,and a couple of other mea 
‘were on the job. 
| “WVEZLANTED » cheres of 
explosives, pretty near the 
well, then cleared back out of the 
‘We set it off, and the dirt 
‘The well went right on roar- 
the flow wasn’t even slack: 
ened. But the fire was out! 

“Just that instant of explosion 
‘was enough to separate the blaze 
from its fuel. Accidentally, we had 
discovered. a “brand-new way to 
blow out oil fires.” 

At the present te perbees 8 
half dozen men are using the blast 
ing method regularly, besiles var 


‘around you. Sometimes T have 


them playa stream of water on me 
while I'm working in close to the fire. But 
it gets burning te of all you can 


in 
do, and the asbestos suit seems to weigh 
‘ton, Twork without it whenever I ean, 
Tean move faster that way. 

“‘A gas fire isn’t so bad as an oil fire. 
Gas burns quite a distance above the 


‘ground, after it_mixes with the right 
quantity of air, You can get in under it, 
ina w 


slraft, 
"That keeps you comparatively cooler than 
‘at an oil fie. 

“Comparatively cool.” however, does 
spi saan pairing: rs en: Fe 
‘ample, his experience in extinguishing t 
flames at an ‘oil well near Wewoka, 

lahom 

T was in close, hanging up a shell,” he 
relates, “It beyan to get too hot around 
there. I couldn't drop the shell or leave 
it in the wrong position, #0 I had to stick 
till it was fixed.” But before he could 
finish and get away, the intense heat had 
hig blisters on his hands and face, 
‘Placing the explosive is not the only 
close-up work necessary in fighting these 
Dates. Kinley describes another problem: 
that must be met. 

“Burning embers and red-hot pieces of 
machinery lie all around. the well. 
‘They have to be cooled off oF gotten 
‘out of the way, or they'll start a new 
fire. L remember orie gas well blaze 
that was extinguished. ‘The gas was 
till coming out of the well with a 
roar. ‘The valves had been put out of 
‘commission by the fire. All of 
iden there was a flash, a new 
roar, and flame shot up from the 
‘well, Tt had been ignited by some 
smoldering débris, and the whole job 
had to be done over again. 


Tea weet 
times, before Iy_ got 
them out for good.” 

‘Before extinguishing the main 
blaze, therefore, great care is taken 
to climinate this menace. Sometimes 
the smoldering ground fires 
‘smothered with steam, sent in hissing 
streams sixty or eighty feet from the 
noazles of pipes hooked up to boilers. 


‘Sometimes water is used to cool the débris 
to the safety point. 

But on other occasions chains or cables 
must be carried into the zone of heat and 
made fast to huge pieces of glowing, white- 
hhot metal, which are then dragged away. 

“One of the hardest jobs of this kind 
came in the Arkansas fields.” says 
Kinley; “A gus well on fire there was Kin 

out, but then it caught. again, 
‘The ground had been pretty thoroughly 
cleaned up, but the disabled control-head 
of the well was s0 hot it had ignited the 
sas. We got an iron cart and pushed it 
up to the fire with metal rods. It was 
maneuvered right over the control-bead 
aand fastened to it. We attached chains 
to the cart, hitched up teams of horses. 
and 10 tore the control-head from the 


“After that I took another shell in, 
blaze went out and stayed out. 

Kinley claims the distinction of being 
‘one of the men on the job when discovery 
was first made of the value of high ex- 
plosives in extinguishing this type of fre, 


fous other methods for special cases 
‘Those who are recognized. as ex: 
perienced are frequently called to job 
from great distances, Kinley havi 
ceived hurry calls several times to fly b 
Blane, to extinguish blazes in’ Sou 
‘Time is a vital consideration to the oil 
well fire fighter, because of the value of 
the oil or gas consumed: which is why 
Kinley frequently takes the air route toa 
‘One day sooner for the extinguishing, 


SS conisd mar sms abe 
thousands of dollars. 


IL fires start in some queer ways, 
he says. “Lightning, of course, is 
the cause of a great many. A derrick 
rakes a good, target for w bolt, The 
for miles around may not have 
anything else wo tall 
“I've seen cil‘conflagrations | 
were caused by grass fires, too. Th 
urn up close to the well, without bel 


hanging close to the ground.’ 
Many fires have started wh 
tit “brought in" Od 
seldom happens when a well 
Tn such a case the driller, expecting 
for gns, has taken the necessary precat 
tions. All open flames, are. ex 
guished. If the boiler is near the 
‘well, the fire under it is put out. 
“it’s when they aren't Joo} 
for it that trouble 


speaking, 
‘wildeatter—the man who is 


the worst danger. He doesn’t know 
exactly what he's going to find until 
his tools dig into it, All of « sudden 


he opens a gas pocket. Befo 
knows it, there's an explosion.” 
Even in proven fies these pock- 
ets may occur at unexpected depths. 
A. well was being put down 
Henryetta, Oklahoma. It was still 
several hundred feet above the level 
at which oil had been found else- 
in that field. ‘The driller was 
standing on his stool, six feet above 
the derrick floor, adjusting a cable. 
Quite unexpectedly, the line going 
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into the well grew slack. There was a 
rumble, and a stream of oil and gas shot 
out of the hole. Somehow, almost within 
an instant, it took fire. ‘The driller, on 


top of the stool, jumped for his life. He 
managed to escape from the derrick with- 
out injry. 

‘Even when the arrival of 
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will burn a while, and then a crust will 
form, or gas will collect, and there'll be 
an explosion. It may throw blazing oil 
into some other tank which hast caught 
ire as yet. 


“Sometimes we use chemicals to 


lects in the bottom of a tank) became so 
hhot that it boiled upward. It mixed with 
the burning oil, and the tank foamed over 
the top. In a moment it had ignited the 
oil already on the ground, and the whole 
place was a flaming lake. 

‘When Kinley. is not 
gaged in fire fighting, he 


oil is strictly according 


schedule there is an ove 


The driller was ready 
ing the well ns and the 
hoiler had. been put out. 
There wasn't an open flame 
anywhere around. Some- 
times a derrick is lighted by 
sas flares: they 

put out, 

had electric lights, 


'HE well came in with 
There was a 


rush of oil and gas, Tt 
‘spouted to the top of the der 
Probably there were 


rocks in it, too: you 
hear them’ clatteri 
against the rig when a gusher 
‘comes in like that. 

“"Someliow, one of the elec- 
tric Tight bulbs was broken. 
At least they figured after- 
ward that that was what 
Juppened. After the bull 
was. hroken, the filament 
must have stayed hot enough 
to set fire to the oil oF gas. 
Ina second the wh 


Tes truth 
by a large tor- 
h shoot 


A charge of 
was detonated 
Gas came hissing out, with a 
shower of rocks. Some of the 
rocks struck the metal crown 
block at the very top of the 
derrick, ‘There were sparks. 


frequently “shooting” we 
That i, in fact, his original 
occupation. For this pur- 


‘also, he employs ge 
Wenie fiery nied of 

regular hitroglycerin used 
by tee majorite oe notion 


PEANTING a charge in a 
‘well west of Drumrigl 
Oklahoma, he explained 


reason for his preference in 


vite s0 


WY not give 
So fares 


quick an explosion, 
aera 

je was busy 
Phe he 
loaded in the back of 


owner of the well, with two 
friends, watched ‘the prep 
arationsfor the shot. Each of 
the boxes contained a thirty 


the 
xe 


». Tt was a yellowish, 

brown substance, rather elas- 

tic, and quite harmless in ap- 
rance, 

PeKinley” took one of his 

empty tin shells and began 

te, cut elinders out of the 


eut-out pieces 
and waded loose strips of 
‘the substance into the spaces 
left. vacar 


he lifted the shell up. 
down, thumping it against 
the ground to pack the charge 
more solidly. 

eg Fel ate 


HEPUT a separatedetons- 
fo each shell which 


‘The gus caught. And just at 
that instant, the oil—mixed 


at first with the water! that 


‘Thousands of Dollars Go Up in Smoke 


hie lowered into the well. 
“That's to make sure that 
they all go off at. the same 


Ind beenin the hole—shot up- Pitre fighting bar ike chi, singe handed in heat that cid ase i nn Tdrop the sq 
wardandsmothered theblaze! Spek “twa up ot win the wind ot my bac. say Kiniey, “One he explained. 
a the fates and smoke about you. in such erie best Thave them pay's Apparently they all did go 
HERE'S another kind of stream of water on te while {pce the explonive at the bee of the fame r. Before the shot, only a 
fascous vapor wast 
spectacular asa blazing well, ad 


It is a burning storage tank. When one 
fof these gigantic reservoirs catches, it 
presents, problems not to b 
blasting, It isa little apart fro 
pevialty, but he has taken part in fight 
ing such conflagrations, 

“The first thing is to get as much of the 
oil as possible out of the tar 
plains “While the surface is burning, 
‘we pump it out from below as fast as we 
ean, which usually isn't fast enough. We 
cut new outlets and throw up earth dams 
to hold the oil. Sometimes even a small 
cannon is used, to shoot holes into a tank 


“The flames on top of the oil in the tank 


check these explosions, and somé 
smother the fire with 


the difficulties 
30,000 barrels of crude oil—more than 
2,000,000 gallons, worth almost $100,000, 
Within a few minutes after the’ fire 
started the sky was black with smoke. 
‘The blaze gave off a violent heat. Work- 
men built a dirt embankment, encircling 
the tank, and cut holes near the bottom. 
The oil began to pour out upon the 
ground into the reservoir prepared for it. 

But the water (which frequently col 


Inter water and 0} 
the top of the derrick, and the well st- 
tled down to a steady flow of oi 


rations to prove the safe 
ized glycerin. 

T took a box of it up 
he relates, “and dropped it into a field. 
OF course it didn't explode. “Why some 


te Tulsa. Other motorists 
“Why should they be?” Kinley de. 

manded. “What's dangerous about it? 

Teourted fe in a car like t 


“ 


Without a Trace!” 


‘Witlam W, Hutting and the sloop 
In which he and three companions 
tet"Norway in.1934 to follow the 
Viking trail wo America, or meaty 
Bwee years the fate of thin wens 
tnd it crew haa been myatery 


without leaving sign or trace to 
suggest the story. Not one sur- 
vivor, not a spar nor a boat, Not a word. 
ust the silence of the sea. And the fate 


I ‘OST at sea! Swallowed completely, 


thing 
whic! 
eer attacl 


from Norway of the Vikin 
om, whl ays to oa 
‘exhibited at th i= 
ladelphia in commemo- 
of the voyage of Lief the Lucky to 
America, again arouses interest in that 
other Lief Erickson and her valiant com- 
a Nutting. 
y Nutting, 
‘and sportsman, 
eaturous and thrilling page to 
tory of yachting. But st 
the explorations of Lief Erickson on the 
North American continent, 500 years be- 
fore the landing of Columbus.» Thrilled 
by the spirit of adventure of those Viking 
sailors, he conceived the idea of sailing his 
small ship over the Viking trail—Nor- 
way, Iceland, Greenland, Labrador— 


a 


POPULAR SCIENCE MONTHLY 


Rebruary, 1927 


eMysteries of 
Th VIKING 


viously followed by the Viking dis- 
Petty Ahearn flea yr og 
With three companions, one of whom 
was J. 0. Todabl, member of the art 
staf of Porczan Seuever Mowry, 
sailed from Bergen in July, 
craft was a forty-two-foot auxiliary with 
twdvehonepower motor, of the type 
wed by Norwegian fishermen in winter 


ING Iceland without mishap, 
ing made his departure for 
land on Avgust 10th. He had 
ned to touch on the east coast of 
J, but reports of an unusual 
ere caused him to change 
ded, instead, on the west 
sailed on September 9h 
for Labrador. With that date the story of 
the sturdy litle ship and its daring crew 
Has the Lief Erickson met the fate of 
the Erebus, the Jeannette, the Terror, the 
Fury, and of the many other ships claimed 
by the frozen clutches of the Viking 
trail? Or is she locked in some icy port, 
unable to, put out and complete her 
dangerous journey? More than two years 
have passed, and seamen are still specu- 
i 'S. Navy scout cruiser, 
Trenton, searched the northern waste for 
weeks. Radio messages were sent to all 
the Hudson's Bay Company's posts in 
Labrador and the vicinity in the hope 
that some word from the crew might 


CT rail 


And Other Strange 
Tales of Lost Ships 


By H. C. Norru 


return, Later, in a last desperate effort, 
the Dana, a Danish scientific ship, cruised 
‘along the coast of Greenland in a hunt for 
‘the vanished boat, ‘The voyage was fruit- 
Jess; the white formidable stretches of the 
north kept their secret. 

Seamen offer many explanations of 
what might have J; nor do they 
think it impossible that some trace may 
still be found. ‘That the Lief was 
swamped is unlikely, for she was de- 
signed to withstand ‘any sea, and. was 
manned by a most able crew. That the 
vessel was crushed by the ice floes is also 
held improbable; there was little ice in 
the course which she ultimately pursed, 
Fire is the most likely theory; in her hold 
the Lief carried hundreds of feet of film. 


lity that Nutting, 
ome day, with his fear- 
less crew, to relate his exploits. 
Even outside the frozen waters of the 
sea are filled with, 
i full of 


York on ‘Marchi 184k, wa the Hk 
large steamer to leave port and sail into 
oblivion with never a word or a hint of 
her sufferings drifting back, “Of the 156 
sons aboard, not $0 much as a rumor 

as ever retured. Yet bottes heating 
messages for agonized families must have 
been intrusted to the angry waters; boats 
and rafts surely were launched: some- 
where there must have been washed up 
Shreds of evidence which disclose the tale 
‘of misery. The ship was practically new 
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‘and was commanded by one of the ablest, 
seamen of the day; unusual  circum- 
ances, harrowing fo contemplate, must 
have conspired 

The ae A otc asl 
Pranks which color her traditions with 
mystery and superstition. we 
surprised, then, that exactly thirteen 
‘years should pass after the loss of the 
President, before there was another great 
calamity at sea—thirteen years with only 
one life forfeited in the wreck of an 
Allantic liner? We can shrug over the 
ill omen of the thirteen, and lay it down 
to strange coincidence. But sailors’ 

gain more respect when we learn that the 
next great disaster—come the thirteenth 
year—was also that of a ship of which 
hothing has ever been heard since she put 
‘out to sea! Four hundred and eighty liv- 
ing beings disappeared from human sight, 
with the City of Glasgow, in that. unlucky 
year, 1854, 


ALTHOUGH the City of Glesge ix 
‘often cited to silence the realist and 
the scolfer, the tales surrounding it do 
not compare with those of the pre- 
destined ship Friday, Friday has always 
been considered a day of bad fortune by 
seamen, No old-time mariner ever would 
eave port on a Friday, and the day was 


shunned, too, in beginning any other 


to demonstrate his in this age 
old superstition of sailor a, For this 
Yankee captain to have ordered the 
lumber for his eraft on a Friday was bad 
but when the lumber arrived on. 
ud he laid the keel on a Friday, 
his friends shook their heads, The head~ 
sisted. ‘The boat was com- 


vessel's history 
Friday he puto 
aly we are told by 
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salts (and with a certain amount of genu- 
ine satisfaction), the Friday disappeared 
‘over the horizon and from this world for- 


shoved to the bottom by the hand of an 
outraged providence. 

"The lose of the steamship Weretah, in 
Ings’ The ship Itt Londons Apel ath, 

es Eat 

Oa thc sree verege bet oad oot: 
ence; touched’ Australian ports, and 
reached Durban, Here Claude Sawyer, a 
passenger. after warn passengers 
thatthe ship was doomed, left the boat in 
a ihly nervous sate of mind 

2 ly morning,” ined, 
“I had this strange dream, 1 saw 2 
man, dressed in a liar dress 
which T had never seen tefore, with a 
ong sword in his right hand, which he 
scemed to be holding between us. In the 
other hand he had a rag covered with 
blood. T saw that three times in rapid 
succession the same morning.” 


FTER the Waratah had sailed, leaving 
hhim in Durban, he dreamed that he 
‘saw her in a raging sea, the waves dashing. 
aver her. Hle awoke half delirious, with 
icture ip disappearing 
neath the waves still fn his mind. 
‘The next news which Sawyer had of 
the Waratah was that she was overdue at 
ite ‘Sawyer’s apparition, 
anxiety was fell Tor the vercl, She was a 
large twin-screw liner, modern in every 
respect: she had been inspected and de- 
clared serviceable before departure. Ships 
like that simply never et lst—so they 


Nevertheless, the last heard, seen, or 


Victims of the Sea’s Cruel Pranks 
0 blow up a derlict. 


(op) Coast quart gin 


‘Many ofthe shige that vanish mypterialy pba 
‘owe their fate to colliioa in the dark with such 
(Above! Even the prog. 


stminubmereed vents. 


Scusoner found sining fecently in tid-ocena 


known of the Waratah was that she 
passed the Clan Macintyre shortly after 
putting out from Durban. Every passen- 
‘ger, officer, and sailor; every boat, board, 
or atick on the vessel vanished a8 com- 
lee as if disotved by the salt water 
‘experts able to 
Sapa te daar without one 
itary trace, of a vessel so equipped ant 
onions, ai 


PT BUS it vas with the Paci, 1856, 
and the Tempest, in 1859, and the 
City of, Boston, in 1870; the Condor, in 
1901, the Huronian, in 1902—and dozens 
of others. Of all thowe and of stranger 
Eee you will hear when, sailors 
get ton stormy nights, Perl 

IU hear of the lost ships of 
-, whose seeret the sea gave up— 
nearly gave up—alter the elapse of a 
half century, though the last adventure 
of La Pérouse can only be guessed at. 

With all the color and dash of the 
Prench, the Boussole and the Astrolabe 
sailed from Brest under the command of 
that enterprising seaman, Jean 
Galaup de la Pérouse, Tt was at the close 
Sf the eighteenth century, and the abject 
of the voyage was to study anc chart the 
Pacific. “The personnel aboard the ves 
‘els, including many scientists of renown, 
numbered 223 men, 

‘The instructions. for the expedition, 
written by Louis XVI himself, were handed 
to La Pérouse on the gala occasion of 

ling, “The Sieur de la Pérouse” 
. wariably show the utmost 
Kindness and Inumanity toward the dif- 
ferent peoples visited in the course of 
his voyage... . Hix, Majesty would 
consider it one of the happiest triumphs 
of the enterprise were it to be concluded 
ont costing the life of 

gle max 

so, with the most 
le pu 
ploration of the 


He rounded Cape Horn, 

without 

spent two 
chat 

oast, But 
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Camera Tests Glass 


Spectrograph testa (right) give photographic 
proof (nbore) of the absorption by gla of 


wave tng 
Grobstructed 
tes, (C) through ordinary window ass 


Now We Have 
“Health Glass” for our Windows 


Novel Panes, Produced with Secret By Manus 


Formulae, Admit Sun’s Vital Rays McEappan 
Ww magic pipescience has blown ucts, One American concern is turning Heretofore curative sun treatments 
for us a bubble—a bubble that juarts giana capable of transmitting have been given mostly out-of-doors 
for promise and romance far sur-eightyssix percent 2 the shortest waver New, with the new ultra-violet ray glass, 
idence bule ever blown of sunlight through the thickness of an it is possible to treat patients indoors, 


is made of glass, 


childhoods) 


but a most, won 
tance no different fro 


twill transmit 
You probably think the glass in your 
window lets in the sunlight. Tt does, in 


a limited way. But it excludes the ulira- 
violet rays of the sun, the 
to life and growth of all the rays 


will let. the 
ld get 
glass has 
a quartz base. Pure fused quartz glas 
exfect transmitter for 
ultra-violet rays, but pure 
quarts is too expensive for 
ordinary use, With quartz 
as the basis and cert 
‘other substances, which are 
kept secret, several glass 
manufact 


Tight” glass at about the 

cost of ordinary wire glass 
‘A British lighting engi 

ner has det 

which he calls * 


uufacturers are already in 
‘the field with similar prod- 


showing the aboeption| 


window pane. 


Considering the fact that ordinary 


window glass keeps out wind and cold 
a ets in ight, You might wonder why 
necessary to have a glass that will 
pass ultra especially if you 
have no particular desire to stand before 
a window to get sunburned. Any doctor 
will answer that ‘ 
we corner vegetable store mi 
ight be able to answer it. For 


id growth of everything in the 
jimal and vegetable world. 


Eloi of the bones 


Common Window Glass Blocks Health-Giving Rays 


Diagram by ordinary glast of the sun's ultra viet 
(Gatat) raya, as well as inrn-ed (nent ayn an compared with the new lass 


HE curative possibilities of th 
ery were surprisingly demon 
strated recently in the London Zoo, The 
oo, according to reports, 

about a young orang-outang 
bald and ill-natured, 


hy 
Is regained 


tropics 
will be grown in the north, 
winter vegetables will « 
Iy be raised, extending the 
Spreea™ seavon to. all the 
yar rnd and the price 
UF foodstuffs consequently 
will be decreased, 
Installation of the glass 
icken houses has been 
{allowed by increased egy 
production, Used in schools 
Instead of ordinary window 
Jas, it is said to produce 
healthier “school 
Still another nse 
production of unustal color 
filters. 
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Bits of Mechanism 
That Save Us 
MILLIONS 


Scales—Muracle Workers 
of Industry—Measure 


Fabric, Test Auto 

Parts, Even Count 

Trolley Car Tickets! 
By 


Boypen Sparkes 


POSE some mischievous 
‘entist, an enemy of society, 
hit-upon a principle that en 
tabled him to interfere with 
force that operates the myrinds of 
reighing machines: 
part of the 


tion would follow. 

Without the guidance of scales 
our manufacturing methods of 
would have to 


slowly won knowl 
would be almost worth- 
lruggist would dare sell 
any of the patent. drugs, an extra pinch 
of which would bring 
Dot otc odnois Sail abi 
the ‘people of Amer 
anced nations of the earth would sip 
b ly into primitive state for 
want of all the things that make. our 
ization possible. Happily, however, 
this disaster is not likely to occur so 
Jong as water flows dow: 


CALES, all of them, are operated by 

the mysterious force we call gravity: 
that same force which keeps us, our 
houses, our dogs, our automobiles and 
other possessions from floating out into 
space as independent bits of cosmic 
jetsam. 

One of the first things from which we 
would suffer if our world were suddenly 
deprived of the means of measuring bulk 
by employing gravity, would be a sudden 
and dizzy rise of prices for everything 
that goes on our table. ‘That fact was 
demonstrated to me recently when I 
watched a salesman for a big scale com- 
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Aids in Road Building 


Measuring the mtdity of sl i Tinola over which it 
{s contemplated to run u road.” The work 

‘cane of dial which tells inatantly how deep and 
‘how auickly 4m iro red sks into the earth onder & 
Darker load of shot. Softspots are thn cay detected 


‘s doue by 


pany sell @ butcher of ot 

My butcher's name is Bloom, and he 
was partly “sold on the idea of the 
new scales when I entered. the store, 
because the salesman already had a white 
mechanism of porcelain on the counter 
teide ‘Bloom's “old scale, “an “old 

fashioned device that jiggles up and 
down for some time after a slab of meat 
is dropped on 

“Two pounds of porterhouse.” I said 
when Bloom looked in my direction. 
“How much is it?” 

“Fifty-three cents a pound.” Old 
Bloom, whose cheeks are a network of 
red veins and whose eyes are in 
als posi ace arly side Me 
nose, began to is knife. 

“Td like to make you a proposition,” 
suggested the salesman to the butcher, 
“Ldare you to try to cut this customer's 

t without weighing it.” 
“Lean do it,” boasted Bloom. “Think 
T don't know two pounds of meat?" he 
added truculently, but I noticed that 
even the suggestion was enough to make 
him survey a steak slightly thinner than 


neighborhood 


a 


—— || 
| Tig 


‘vith an "accuracy, ta" hundred smilionth 


the one he had intended to cut for me. 
“Sure you can,” agreed the salesman, 
“but Jet us see how long it takes to 
weigh it on your old scale,” I know your 
scale is right, because we've just tested 
itv but Ta lke to bet that my compo 
scale will tell to the cent 1 iN 


gree 
into the meat. ' When 
its way through 
the meat on 


a 
he a oa 


‘OW watch my seal,” suid the sales. 
Vith that he transferred 

80, an electrically 
ind ‘the magnifying 
glass on the face of the reading eylinder 
m0- 

The 


ith a slow movement, 


tion, but 
instant it paused, the scale salesman a= 
nounced the price of the meat: 

“One dollar, nineteen,” 
"acknowledged Bloom, “T was 


"t cheat the 


customer. 
“I know that.” agreed the salesman, 
“but whether you unintentionally cheat 
the customer’ or yourself, you ‘lose, 
Either you lowe profit. or you lose a 
castomet. Tn this cave you were off two 
cents, to say nothing of the time you 
wasted, Tl bet, also, that you figured 9 
ttle more carefully than you do. when 
‘your store is erowded with customers. 
“tis practically impossible,” continued 


the salesman, “for a merchant to figure 
pounds and ounces accurately into money 
value without recourse to pencil and 
paper. Tt is even harder to calculate the 
price when fractions are involved. 


“NOW see hor simple this ental 
is done by the chart on this scale. 
Ti tells the exact price of anything weigh- 
ing up to thirty pounds, within a cost 
range of from eight cents to seventy-fi 
cents a pound. All the merchant and his 
‘customer do is read the figure indicated 
the column of the 
in this example, for 
oods worth fifty-three cents a pound. 
Pit had been twelve cents a pound, You 


‘would have looked in the twelve-cent 
ges int," said Bh 

T guoas you're right,” loom as 
he wrapped up my meat. "By the way. 


how much of a trade-in allowance will 
yu give me for that old scale? 

we ring on that when T 
weft, bg ey pe 
scale was installed. 
_ itself!” 


boasted 


tear on my brai 
kick about the high price 
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‘TwoReasons Why 
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mechanical departments of a big maga- 
sine Pablshing hour, the large in the 


that maze of machinery 
previously thought of only as a place 
dominated by an editor. ‘The printed 
sections of the magazines were traveling 
past these girls, whose busy skilful fingers 
were steadily bringing them toward com- 
letion. Suddenly I noticed that three 
books in succession were rejected by the 
traveling mechanism so that they dropped 
‘out of the moving line. 


“Wet happened?” T asked my 


"Some to put i 
ions a acene copy. should 


missing section undoubtedly 
contained parts of a couple of stories and 
‘some advertising, and. the subscribers 

ived them would have frothed 


T insisted, “what influence or 
ispector found out about those 
defective copies? Why were the copies 


thrown out in that mysterious fashi 
“Oh,” said my guide, “that was done 

by a scale, ‘There 

in that’ monorail 


along that weighs too I 
the scale rises or lowers, Gear wl 
become engaged and bounce tI 
fective copies out of the moving line.” 
Later I asked the mechanical supering 
tendent what changes he would have to 
make if he could not use scales in his 
bindery. He replied: 
to Ne Mould have to provide inspectors 
turn the pages of every copy to be 
ture that each of our millions of maga 
zines was complete, In that case we'd 
have to charge a lot more for the maga- 


TTHIN, the last twenty years a 

hundred kinds of scales have been 
devised to release hundreds of th 
of human hands to other tasks, speedi 
production and reducing costs. If it 19 
‘true,as scientists assert, that the ordinary 
‘man of today has at his beck and eall the 
power of nine slaves and countless horses, 
scales must be given a considerable p 
of the credit. ‘The fact is, the gage wi 
which the pressure of steam in boilers 
weighed is a scale, ‘The steam is per- 

mitted to shove, 

might press with 


of meat all you want to, 
but if I didn’t have any 
scale at all I'd have to work 
with a tape measure, and 
then you'd have something 
to holler about,” 


SHE fact of the matter 
is, “a majority of us 
are able to live away 
from farms largely because 
of the important work done 


the chief difference between 
civilized folks and savages. 
But scales are more than 
task masters and price fix- 
ers in our present scheme 


der, against a spring, If 
the’ steam presses 80 hard 
that danger threatens, a 
dial gives the warming. 
other words, that st 

ressure has been wei 
Just as the force of gravity 
is the thing we really weigh 
each time we interpose a 
scale between an object and 
the earth. 

‘The uses to which 
are being applied are 
tiplying every day, and the 
men who are making the 
most profitable use of them 
b that we have just 
begun to scratch the sur- 
face of the possibilities of 
employing gravity by this 


of existence. They are 
‘tremendous labor savers. 

‘A few months ago I was 
guided through the 


‘A Marvel of Mechanistic Adjustment 


Balance at the Buceas of Stndarde, a0 sensitive that it mart be controlled from 
‘the next room Because the heat ofthe operator's body would alter itareadines! 


Sometimes results almost 
weird are achieved by these 
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“President, Statesman—but 
Scientific Man First” 


© Thomas 


Jeffe 


By 
Frank Parker Srockpripce 


VERY time you fold down the top 

‘of your roaidster to give yourself 

‘the full benefit of the rushing air, 

ou ean thank Thomas Jefferson for the 

Jnvention which makes it possible for you 
to Ho 80. 

Every who plows up an old 
meadow, turning the sod over upon it- 
self, owes a debt of gratitude to Thomas 
Tefferson, inventor ‘of the plow mold. 

eh makes modern grassland 


er tilting back in his 
vel chair, oF 


only impro 
sines the 

Bvt 
court his right to his invention against in- 
{ringers can thank Thomas Jefferson for 
laying down the principle on which the 
United States Patent ‘is founded, 
that the protection of the inventor 
more consequence than possible benefit, 
to the State through the disclosure of his 
invention. 

‘Any schoolboy knows of Thomas 
Jefferson, patriot, statesman, author of 
the Declaration of Independence. third 
President of the United States. Few have 
heard of ‘Thomas Jefferson, naturalist, 
inventor, experimenter in every branch 
of the mechanical arts, patron of scientific 

research and father of the United States 


Patent Office. ‘But the two Thomas Jet- 
fersons same individual, the red 
headed Virginian who took with him from 


the College of William and Mary, where 
he was graduated in 1763 at the age of 
twenty, “a familiarity with the higher 
mathematics and natural sciences only 
possessed, at his age, by men who have a 
are natural taste and ability for those 
studies,” as one biographer puts it. 
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\HOMAS JEFFERSON, third presi- 
“Sent ofthe United States, drew the 


rson—SCIENTIST 


He Gave Us Swivel Chairs, A Sod-Turning 


Plow, Even the Idea for Folding Auto Tops 


Even a partial catalogne of his achieve- 
rents and activities i science and inven 
tion would occupy pages. Hi 
preserved in the annals of scie 
Jatinized technical name of 


ally watch 
‘on for eight 
rliest and latest 


‘ment crop reporting b 
ing the markets of 
years and record 


‘appearances of 
farm products. 
While 


king one of the most, active 
‘of the nation for 


"mien of science in 


in use, the need of which, like the folding. 
leather buggy top and the sod-turning 
plow, were suggested by operations on 

is own farm: to design and build struc 
tures whieh i the most 


A New Feature 
BEGINNING with the next ius 


fevement in the fields of 
‘Theinnor 

Sele many of our made mie 

cles can be moat Interests 

trayed in fiction form, Ja 


‘Don't mise the big 
your news stand Fel 


‘March issne, on 
ry 10th. 


perfect examples of Classic Renaissance 
architecture; and 

promote the stu 
resources and encourage American 


ng all Ameri 
od did thea all 63 


yell, not as a statexman first but as a 

scodore Roosevelt, 

was to leave the 

first love, 

ly to describe 
Limself as ee 


‘TES are lacking for most of Jeffer- 
son's mechanical ions, for 
never applied for a patent, “never hav 
thought of manopolxing by patent any 
ful idea which happens to offer itself 
to me.” as he wrote to a friend in de- 
seribing a hemp beater he had invented. 
All through his correspondence appear 
references to things which he had made, 
‘often accompanied by descriptions to en: 
able others to make them. There w 
perhaps, a little touch of the aristocr 
tradition in his refusal to benefit pecunia- 
(sof his own skill 


first cabinet it fell to Jefferson to 01 
the Patent Office for which the Constitu- 
tion Kad proved All euber Hen of 
tents, in nd on the Conti 
ent, had been based on the idea of the 
State of inducing the 

rally “make publ 
invention, American 


(Continued on page 142) 


patent laws, 


How Many 
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Analyzing the Color of a Wal 


duction was too low in one depart 
ment and employees were inefficient 
aand dissatisfied. No one, least of all the 
‘manager, could discover what was wrong. 
Finally, @ few months ago, the trouble 


I A certain New England factory pro 


was discovered. It was a wrong color of 


‘ample in 
lowish tint, as 
Under it'the 


disappeared 
ilae instance occurred in 
Hospital, in San Francisco 
surgeon in charge of the operating roo 
discovered that it was easier to work in 
f@ room with green-colored walls than in 
the hite-walled operating 00 
‘The reflected greenish light from the green 
walls made pink oF reddish objects look 
darker and more 
white light, Small marks on the ski 
ther ag differences in the body ti 
vantages 


IESE two examples are si 
which color is now be- 


he ed to suit just the kind of 
work that is to go on ai that spot. 


| How the Cotors 
Affect You 
RED—Excites your 
emotions 
ORANGE Gives you 
‘YELLOW Stimulates 
OREEN Normal 
or neutral 
BLUE —Depresses you 


VIOLET—Makes you 


sad 
PURPLE—Subdues 


colors to. produce 
‘contrast effec 

‘lfferent absorption of objects for 
differentcolors and similarcolor princiy 
long known in color laboratories but little 
ssl outside thee segucsterdecnter of 
research, The magnitude of the possi- 
bilities are indicated by the ‘eonme 

ber of distinct colors which the 


‘only some 1800 shades and hues. 
All these estimates are ridiculously too 
low. Recent scientific tests have shown 
that even persons with eyes not trained 
to be especially color-sensitive can dis 
tinguish upwards of 60,000 separate 
taking into account, of course, 

to dark shades as well 


shades are possible between each two 
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COLORS Can YouSee 


There Are at Least a Million 
Tints — Scientists Are Giving 
Them New Jobs to Serve You 


He Paints with Colored Lights 
‘This ingenious experimental device shows 
tow colored lights miny be mised, we am 
rin mines hin pigments, to. produce de: 
‘Sted tects, In thie come tes rays of 
itereat primary colors are being blended 


Dr. Ridgway’s tested tints, thus making 
p the enormous number which can be 


Thi is for normal even, ‘There exist, 
as everyone knows, people who are par= 
tially or completely color blind, These 
are the persons who mistake greens for 
reas and reds for grays or make even more 
ridiculous blunders, All of us, indeed, are 
likely to be just a little color blind. The 
umber of people who wear glasses nows 
lays has driven home to everybody the 
fact that a great many human eyes are 
imperfect s0 far as seeing objects is con- 
ied. Probably quite. as large a pere 
centage of our eyes would be found im 
perfect. in secing color. 
ONE shiny tien was much, amused 
recently to find ie examining sam 
plesof colored materialswith my right eye 
only, the left, eye being squinted shut. 
‘The explanation was that I knew, by 
former experiences, that my two eyes do 
not sce colors with exactly the same per- 
fection, or blues and yellows my right 
eye is better than my left eye. For reds 
greens the difference evens up, for 
left eye sees these colors more per- 
fectly than does the right. ‘The chane 
tare that. you will find a similar color di 
ference in your own two eyes if you test 
them. Hold your two palms in front of 
‘our eyes and remove the hands alter 
ately, looking meanwhile at some 
red object, preferably something which 
‘a blue-green oralilae tint. You probably 
will notice that the object seems to change 
color slightly as you look at it first with, 
‘one eye and thea with the other. 
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cont ste of the Blending of lor 
in the human eye have great practical 
importance for al of us, William Andrew 
Mackay, New York artist and mural dec- 
orator, showed me not long ago in. his 
studio’ two samples of gray. wall. “One 
fray seemed cold and dull the other was 
farm and lifelike, as though it had bright 
Sunlight on it, although no sun was shin- 
ing, “I walked nearer to the two wall, 
Sutidenly the lively, sunk 

to change. Tt was no long 
mosaic of colored. spots 
iolet, all painted closely together. 


MEE, MACKAY plained that very 
small dots of color are not seen by 
the eye. ‘They blend, inside the eye itself, 
toa single even’ color composed of 
thing intermediate between 
colors of the diferent spots, Far enough 


from the “sunlit” wail I saw none 
of lie tndigeiee cpacke  ieerty oe 
the blended color. ‘The other wall, 


which really was painted gray, saw 
a dull gray all the idea, car- 
Pal tite tos deere sous es 
giving us brighter and more cheerful sur 
roundings. 

‘These phenomena of color blending 
cour frequently in nature, | Ever 
knows, for example, that leaves are 
ireen, but very few know that leaves are 
also red. Yet analysis of the color of the 
leaf with w spectroscope shows that both 

reen light and red light are reflected. 
Fie tint that we bee ia the result of the 
blending of these two colors inside our 
eyes. In the autumn, when the leaves 
“turn red,” the green color of the leaves 
disappears, leaving the red alone to be 
ween. 

In the same way, the blue color of the 
sky really contains all the colors of the 


Color Science Aids Gown Makers 
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poe bc poe ey 
rove for yourself easily 
Ey ooking. at the sky 
through the glass prism 
of @ spectroscope. The 
apparent blue is due, 
scientists now say, to a 
‘small excess amount of 
blue light reflected from 
the millions of dust 
ticles in the air. Th 
izives the tint to the da; 
light sky. On the tops 
of high mountains, where 
there is very little dust 
in the air to do this, the 
sky looks black, not blue. 
"The reddish and green- 


ish tints that make the 
sky s0 beautiful at sus 

Fise or sunset also are 
due to dust particles 

the As the sun 
shines slantingly throug 
the thickened atmos- 
phere of the earth at 
that time of day, they 


light to, the pinks, reds and other col- 
seen, None of these colors are quite 
Fe ones, nor are any colors in nature. 
Ailare mixed and blended. ‘The greenish 
‘and bluish colors of sea water and of deep 
lakes, it has been found, are also due to 
light reflected from 


much of the red light, allowing green 
ight to pass more readily. Accordingly, 
at depths of a few hundred feet under the 
tex the light that ters down from the 
surface is yellowish green. ‘This is why 
seaweeds that grow at these considerable 
depths are usually red or brown in color, 
not green. They are of colors which will 
b and retain the colors of 
light that get down to them; that is, 
the yellow and the green, 


of the effect of 
colors. is. eat large ‘interest 

among the 
‘among physicians and’ mental 
sialits Recent dispatches, from 
ingland describe an instance in 
which painting the walls of a 
instead of red 


Teed ad that o 


mp of 
workers previously found to be 
unduly excitable, ‘The change in 


the workers was ascribed to. the 
alteration of the wall color. 

‘That different colors may have 
important effects on the me 
state of people has been bel 
for many years, Some psyeholo- 
gists have gone so far as to prepare 
Charts of the mental effects of dif- 
ferent colors: red being stimulating 
and exciting, blue depressing, and 
so on. The best known of ‘these 
charts, originally devised 
late Brof. Ogden N. Rood, of Col- 
Spee Unley emer 
we coud” tras completely 
such charts they would be of enor- 
mous service in deciding what col- 
‘ors to use for living rooms, for 

workrooms, for hospitals, and so 
oa. But a careful German investi- 
gator, Dr. G. J. von Allesch, who 


Splits Light into Its Many Hues 
Prof, Albert A. Michels of the University of Chicago, who 
fecently redetermined the speed of light, devised this remark. 
[Sie tverument for dividing ht into ite conatituert colors, 


western city several months ago, it was 
found that most of the children preferred 
red and orange colors to blue and violet 
‘ones. Red, for most people, is a cheerful, 
ing color. Probably tl 


for the optimists who wear red neckties. 
ci year or two ago a club for girls in 


conducted a course on how to 
aake laggard young men propose, It was 
in the newspapers that the hope- 
ng ladies were urged to wear bright 
bus dremes when thir ator were to be 
on pi 
but venture the assertion thatthe advice 
was bad, Experts seem to agree that, on 
the average, pink is 
likely to 
colors such as blue, green or violet. 
‘The purely physical side of the meas- 
urement and production of colors has 
been mastered much morecompletely than 
ve the principles of color psychology. 
al colorimeters are a 
unistakable phy 
al units, the percentages ofeach of the 
colors of the spectrum in any given paint 
‘or colored light. ‘The physical interactions 
hetween colors are well known, s0 that it 
is entirely possible to paint a 
Il seem to change into something 4 
different when illuminated with another 
ight. Emory Cobb Andrews, of 
expert, and experimenter “on 
colors, is said to have in Ih 
painting of an Indian 
oven. With a snap of the 
indian maid becomes a 
in black, 


ight switeh the 
wegress, dressed 


GUCH changes are easy enoush, ‘They 
hhave even been accomplished in, the 
theatre, changes of lights being used to 

reduce apparent changes of scenery. 

hese physical aspects of our relations to 
color have run far ahead of the psycho 
logical aspects. As in the case of the 
theory of how we sce colors at all, here is 
a Fic field for investigation. 


2 
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Huge Telescope #o Soke Riddles 


Amazing instrument may reveal secrets 


AN’ you conceive of a universe, 
other than ours, far beyond the 
range of the most powerful tele- 

scopes on earth today; so far away 

that its light. must” travel 500,000,000 

years to reach us? And ean you visualize 

‘a mammoth earthly “eye” so keen as to 

pierce the borderlands of space, eapture 

the glimmer of unknown stars, and thus 


they transpired half a billion years ago? 

Mot au who are not versed i ase 
tronomy find it difficult to encompass 
with our minds such distances of the 
starry skies, Still, there is present need 


for practice in imagination stretch 
for the realization of 40 gigantic a vis 
ig likely to «4 the present 
tiv 

Even as this is written, F, G. Pease, 
the man who planned the Hooker 100: 
inch reflector telescope, largest in the 
world, for the Mount Wilson Observa- 
tory in California, has completed designs 
for a new telescope three times as large. 
With a huge mirror twenty-ti 

neter it will reveal objects nine times 

fainter than any heretofore disclosed, 
‘and details, three aller. “Tt will 


er 


of Martian canals, the moon’s craters, 


and find new universes off in space 


of star fled 
om Mout Wilson, during the few years of 
ie operation, lady aw give a 
catraly new conception of the varinest 
St the universe: Tt has photographed 
siral nebula, and revealed these slate 
{hol light to be separate universes or ay 
tems of stars much ike our own Milky 
"The new telescope would being 1 
ors from. distances ‘tree. Urnes 
greater! Whereas the. present. world's 
FEtgest telescope may be able to photo- 
fro ear tar 3.000 hl 
ropowed twenty-five foot 
Mtrument should reveal 
At'8,000,000 or even, 10,000,000. light 
rs And as for nebulae or island tn 
Yersen, they should be made visible 
Astances of hala lion ightyear A 
that far distant? “Or 
ound a final borderine to 


Itis just here that: most of us 
the need for limbering our imag 
to comprehend the staggering distances 
revealed by the telescope. For a begit 
ning exercise, the object whose dsta 

robably can be grasped as readily as any 
Tour sun, or itedistance can he reckonel 
in familiar miles. ‘The sun is only 92,000,- 
iles away. If we could motor there, 
at a speed of a 
mile a minute, the trip would take us 177 
years. ‘The light of the sun, which travels 
to us at the tremendous speed of 186,000 
miles a second, takes just eight minutes 
to make the trip. 


EXT we turn to Neptune, the fare 
thest planet of our solar systen 
Neptune ig thirty times as far away as 


the sun, ‘The motor trip to it would 
take a jittle more than five thousand 
years. Light fro 

hours to travel to us. 


the distances 
in the comprehe 
gent, mortals accust 


such a 
m e,” imagine that 
ie proposed pe were 
set up on the moon and di- 
rected toward the earth. Tt 


would then enable a lunar 


ceable him te ditinguish 
lights as close yer as 100 
feet. ‘Transferred to the more 


distant planet Mars, it would 
make visible the distinet out- 
lines of our metropolitan dis. 


tricts, our grain fields and 
forest areas. ‘The earth's 
continents would be defined 


clearly, ag on a relief may 

From the earth, such a tele- 
scope would solve for astrono- 
mers the riddle of the strange 
fines and markings on Mars. 
Tt would tell whether the so- 


haps give 
to the question whether our 


earthly measuremen 
even though a 
dwarfed to comparative 
significance, But 

her, beyond the 
of our solar system, to 
the nearest. neighbor among 
the suns, the star Alpha C 
tauri. At once the need for a 
larger yardstick becomes ap- 
parent, for this nearest star is 
300,000 times farther away 
from us than our sun. Tt is #0 
far distant that its light must 
travel four years to reach us. 


SO NE adept, a new. and 
longer yardstick, the light 
year, o the distance traveled 

a ray of light in one year, 
You can figure for yourself 
this distance in Light 

186,000 miles a sec 

‘and there are 30,000,000 sex 


—more than five trillion miles. 
Write it down; 3,000,000,000,- 
000 miles. That'is one light 
year. 


ym, we are ready to jour- 
ney ont to the remote linite of 


brother planet is, inhabited. 
Similarly, it would show the 
faces of the other planets in 
finer detail than ever before. 

But most fascinating of all 
would be the power of  tele- 


our own universe or system of 
stars, the Milky Way. For a 

time astronomers have 
known thit the great, white, 
faintly luminous band ‘you see 
at night, is 
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of Universe 


By 
Robert E. Martin 


millions of stars, s0 packed together 
that our eyes cannot distinguish them 
neparately. The big telescopes, how 

have resolved that cloudy band into i 
ividual stars, millions of them. By ob 
serving them carefully, astronomers have 
found that our Milky Way universe, or 
galaxy, is a disk-shaped organization of 
stars, with f about 300,000, 


t 
Of stars, some of them hundreds of light- 
‘years in diameter. 

All these objec 


judes every class of star, nebula 
tar cluster we can observe, except one— 
the spiral nebulae, Astronomers tell us 
that these beautiful spiral shaped objects 
are far-distant separate universes like 
our own. Several thousands of them have 
heen observed. 


COMPREHEND the wonders of 
thespiral nebulae, we must stretch our 
imaginations one notch more. The best 
known of them all is the great nebula 
Andromeda, the only one visible to the 
unaided eye. ‘This universe is one million 
light-years away from us. Ttis one of the 
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Sopeared in 1885 wee 
seen with the naked « 
was more than a 

brighter than our sun! Such a sta 
believed, pours out into space ene 
matter at the ral than two 


placed the same 


too faint to be scen with our largest tele- 


'N the stady of spiral nebu 

mainsa vast mystery. Noone yet, for 
example, has solved the puzzle of the 
twin universes, where two spiral nebulae 


times appear to be almost in contact. 


Here, in all likelibood, is = mighty cll 
sion of universes. Then there are several 

ret of universes place. the ky 

a nebul 

Ee Gel petel tet oo 
trea. Are these, periaps, the packing 
houses of creations where universes are 
produced wholesale and brushed up be- 
Fore they are sent out on their journey 


th space? ‘These are mysteries 
the proposed mammoth telescope 
may eventually penetrate, 


HE construction of a monster reflector 
ich as Mr. Pease has designed will call 
upon all the resourcefulness of astrono- 

jncers and opticians. ‘The make 
ig Of a perfect disk mirror twenty-five 


of its tremendous 
weight, roller hearings and clec 
will. make possible the mov 
the instrument by the simple touch of a 
button, All the astronomer will need to 
do to observe a certain star will be to seat 
himself at a switehboard and press a cer- 
tain button. Electricity will do the rest. 

star, 


act the rotation of the earth on its axis, 
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Ocean, Sun, Winds and Rocks Hold 
Vast Stores of Future Power 


Wonderful New Inventions Harness the Deep Sea 
and Change Coal into Artificial Gasoline and Oil 
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Sut day—perhaps a hundred years 

children’s el 

doings of the year 1027, 

At the ‘wastefulness of “those “quaint 
cople of the olden days who shoveled 
of coul into furnaces to get heat 

and power, and who depended on wells 

dg Hat the ground to, supply oil and 


By Hyarr E. Grnsox 


Recently, too, experts of England, 
France, Germany, Japan and Aim 


at the International Conference on 
Bituminous Coal at the Carnegie Insti- 
tute of Technology, Pittsburgh, Pa., 


‘were revealing overies in, the 
production of synthetic gasoline and oil, 


products, From a ton of dry coal he 
claims to have obtained 140 gallons of 
‘crude oil which, when distilled and re- 
fined, yielded forty gallons of motor 
fuel, ‘filty gallons of Diesel engine il, 
thirty-five gallons of fuel or ereosoting 
a pitch residue, and, in addition, 
10,000 to 12,000 eubie feet of gas. 
‘Another fuel expert, Dr. Gustav Egloff 
of Chicago, asserted that the bituminous 


gasoline for tu 
For in that day people will have lear 
how to bridle the endless energy ot the 
winds and waves. 
produce ma 
passing in effi 
my any of the raw 
which the earth now supplies 
fever diminishing qua 
For evidence that such a 
ix We need only turn 
ts of the last few 
and count the many 
amazing discoveries of new 
sources of fuel and power. 
the other 
noted 
Prot. Georges Claude, em 
strated before. the” Fi 
of Science that 
the temperatures of seu water 
at various depths, hold 
measurable stores" ol 
power. He actually: d 
trated a wor 
generator that 


‘coal deposits of the United States are 
sufficient to supply the world with motor 

fuel for 800 years, ‘This fuel, 
produced by’ low-temperature 
distillation. of coal tars, he 
added, “will give more than 
double the mileage per 
fof fuel when compare 
ordinary gasoline in operati 
4 high-compression motor.” 


PT HE powsibiity 


the valuable oil ands, 
and then transmitting. these 
by long distance pipe lines to 
consumers was forecast by 
Harald Neilson of London. 

imilar lines, Walter E, 


draws. power 
from the difference in ten 


perature between the 
water at the surface of tropic 
seas and the cold water at a 
depth of some 9,000 feet. In 


be used in place of gasoline in 
nes at a cost of six cents a 


8 partial vacuum, he showed, 
‘surface water will 


transportation and 
tion of coal, 
In short, chemists, fuel ex 


agree that we are at the begin. 


turbine, th 
hy with the 
‘water from thedepths, 

zum and consequently. the eff 


[ower from the ference i temperstare between the pd 
[tthe turface of tropic seu snd the cold water 3,000 feet below 


ning of a new era in the use of 
coal resources, ‘They say that 
in a few years it, will be considered a 


as well as revolutionary economies in the 


int, Hedeclared that distribution and consump 
biefeetof water resources. They pictured the en; 
industry ‘and. transport 
propelled by cheap 
Cities free from eval sn Flettner’s experiments 
Among them were illustra 


Prof. Franz Fischer 
ergiuis, both of whom have invented 
s of produ i from coal. By 
ng carbon monoxide gas from 
yr. Fischer reported that, adding 
rogen, he was able to ol 


they know 


piace We may, 
nx photo-electric response. We may, by 
advancement in knowledge of  photo- 
clectricity, master ultimately the utili- 

ion, though we may 


he used for the transmission of po 
* The inventor of wireless predicted. the 
day when hted without 


to paste and combine it with hydrogen 
at high temperature and pressure. The 

ulting fluid, he declared, has all the 
properties of crude petroleum, from which 
can be obtained gasoline and other oil 


zation of solar radi 


factories without the need of cables. 


Amazing Experiments Reveal 


Secrets Hidden im Our Bodies 


Invisible Life Cells, Only 1-3000th of an Inch Long, 
Dissected with Marvelous New Surgical Instruments 


Tiving creature smaller than’ the finest 
speck of dust in the air—so small that 


ably on your thumb-nail—and perform 
n operation upon it, much as a doctor 


EP 
{ihe smallest unit ar ‘know on 
tarth—the single living cell, Into one 
tt those calls, 40 minute that it can be 
Seen only through the powerful lenses of 


8 mie + he injects chemicals, just 
fas a physician injects drugy into a human 
patient with a hypodermic needle, and 
fe 
Phe “surgeon” who performs these 
wonder ad pees ae 
Of scientists today who are doing mi 
the saine thing—is Dr. Robert Cham- 
bers of the Cornell University Medi- 
eal School in New York City. His 
jevements are astonishing enough 
ves..Theie real significance, 
is that they are not only 
losing new knowledge to combat 
tenia proong hie, are 
iting nearer than ever’ before an 
answer to the greatest riddle of the 
tuniverse—the secret. of life itself. 
For they are giving us new glimpses 
of the wonderful structure and habits 
of the very foundation bricks of life— 
the minute jellylike specks of eneray 
‘of which you and I and every other 
living thing are made. 

‘Phe men who, like Dr. Chambers, 
are devoting their lives to the study 
‘of individual life cells, have learned 
‘some surprising things about them. 


By Ecar C, Warren 


‘Pi lave, deoweal te. oon, eg, 
that the countless microscopic parts 

which you are made are olectaly 
immortal; under right conditions, they 
would live forever. In the laboratory 
these men are revealing, too, the chem- 
il chengn sad cnn tions. within the 

lieve, are responsible 

for old age, disease and death. 

“There are thousands of different kinds 
of calls In the lowest forms of 
life, single cells sometimes live by 
Mita, hock eters aye fund toe 
sea, oF erceping the bottoms of 
muddy ditches. Such, too, are various 
kkinds of disease bacteria, although these 
sometimes gather in colonies. 


What It Means to Us 


WWHILE the new discoveries made posi- 
ble by the remarkable mi 

instruments recently devised do not offer us 
Si. yromis of Utne teraven, oven Af we 
should wish 10 do so, they are revealing 
knowledge which promises to aid immear 
uurably in making human life healthier and 
happier over a greater span of years than 


ever before. Already they have revealed 
astonishing facts concerning the causes of 
(old age, disease and death. 


Enormous efforts have beon_made i 
recent years to discover the secrets of life 
Ihidden in those microscopic lamps of proto- 
plasmic jelly. ten thousand million of which 
take up each of our bosies. The results of 
these efforts, as Mr. Wheeler tells them here, 
are of vital interest to every one of us 


1 Butin the higher forms of life tuna 
‘and animals and trees—the body 
pene of intriate combination of 
microscopic cells, each assigned a definite 
place and performing its own allotted 
task in the whole structure. Your body 
contains gore than a thousand bilion 
them. Every bone, every drop of blood, 
every part of your fiesh, is made up of 
counties numer of eal. 2 


ADD every call it componed of the 
‘strange stuff called proto 
ew neice hess ibe to nate 
the microscope, resembles the jellylike 
part of white of egg. ‘These tiny 
of Joly appear, at fst sight, to bo 


‘anism, or being, eapable of performing 
all the complex functions of life, 4 
‘as sensation, eating, reproduction, ex- 
cretion and spontaneous motion. "In- 
deed, it is the seemingly characterless 
protoplasm in our bodies that enables 


tus to see, hear, feel, grow and act. It 

is the only known’ thing in the uni- 

Tere, that really doce what we call 
in 


‘The living cells of protoplasm are 


lie sarchuses of ner Aa with 
Godin, when pone sioatishied 
‘and simniated, this energy exerts 


itself in performing useful work, Un- 
ao tes mercer Sighs al ay 


bbe seen at its most important task— 
that, of renewing and perpetuating 
elt This in a marvelous 


by dividing to form two complete 
‘als where one was before. ‘These in 
turn ive,” And ao od oy the 
i _iogon "atau te. proses 
renewal 
‘That’ is how every living. thing 


rows, ‘That is how our boies grow 
from a single unit of energy to a mar- 
velously complex mechanism of thought 
and action. “And that, scientists believe, 
is how all the crowded life of the earth 
eer oe ppropriate. 

“If asingle cell, under a con 
ditions, hegomes aman in the space of 
few years.” sai srt Spencer once, 
“there surely can be no dificuty 
understanding how, under appropriate 
conditions, a eell may in the course of 
untold millions of years give, origin to 
the human race.” 

It is to discover something of 
the chemical processes that. under 
Jie this ceaseless stream of life that 
Dr. Chambers and others are prob- 
ing the bodies of single cells under 
the microscope, 


THE invincible power of the life 
force was remarkably demon- 
strated in a recent experiment by 
Dr. Chambers His subject was 
single 


ceell from the sea, less 
wsandth of an inch in 
i ‘This he placed under 
the microscope., The cell hegan t 
paentiine mn, ercating within 
Ns own substance two opposing 
es 
did 50, Dr. 


stretched them out in an attempt 
to arrest the whirling motion of 
division. But the tiny unit of life 


‘would not be denied. 
Instead. of surrendering, it tore 
itself viciously away from the 
needles which held it, and so. ful- 
filled its desti Astonishing 
ig the dramatic 
ietory of this micro- 
scopic creature are reproduced on 
the precesting page. 
a another “experiment Dr. 
Chambers made w tine exposure of 
‘a single cell while it was beginning 
to divide, ‘The resulting photo- 
graph showed clearly the circular mo- 
tion of microscopic granules contained 
in its substance, 


“TN_ITS action, the living cell, 

Chambers told me, “seems to be 
like a tiny electric battery in, which 
current is generated, by, the chemical 
action of an exciting liquid. Inside 
cell is a central portion, or nucle 
‘which seems to be the inmost seat of the 
life forces. ‘This is alkaline in its chem 
ical, characteristics. Surrounding the 
nucleus isan acid substance. This, in 
turn, is enveloped in a thin coating, oF 
membrane, and the surface of the ‘cell 
fs hathed ‘by the blood. stream, which 
again is an alkaline solution. “Here then, 
we have a combination which may be 
‘capable of generating energy by electro- 
chemical action.’ 

‘One important significance of these 
discoveries by Dr. Chambers is that. they 
tend to bear out the fascinating theory 
that the basis of all life and all matter is 
electricity. ‘They were made possible 
by his invention of a wonderfully delicate 
instrument which enables him to inject 
from a, syringe microscopic drops of 
chemicals into the heart of the cell. By 
observing changes in the color of the 
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injected chemicals, he can determine the 
chemical characteristics of the cell 
substance, 
fis discoveries reeall, too, experiments 
conducted by Dr. W. R. Whitney, direc 
tor of the General Electric Cor 
‘esearch laboratory, in which Dr. Whitney 
demonstrated the’ similarity "between 
human nerves and an electric current. by 
means of an “electric nerve,” the vital 
‘of which was a photo-clectric cel. 
Tiapeqeels fog whee exposed toca 
light, he reported, will generate current 


‘The Cell-Surgeon's Instruments 


‘This a the incredibly delicate micro manipulating inatra: 

iment’ mu devied by Dr, Robert Chambers of New York 

City, with the aid of Wiliam Farnham. Using one of the 

‘beeen an pipette, Dr. Chambers he injected chemise 

{nto tiving cela to minute that they con be seen only 

through the powerful emacs of mremcope.." Min expert 
“hacoversen concerning 


‘ments ad wo new ‘all stra 
ay measured on a galvanometer. 
in fact,” said Dr. Whitney, “all 
living tissue responds to stimulation by 


producing electric currents.” 
Chambers, in his experiments, 
obviously cannot use living cells of 
human tissues. “Instead, he uses mostly 
cag cells from the sea. “For these cells, 
he says, “are bathed and nourished by 
waters hich have the sue chemical 
properties as the human 
Tint is why the life of the ocean is 20 
abundant.” With the delicate needle 
ts of his newly devised instrument, 
fhe Ulesd "are espana ony thee 
e ‘a red corpuscle only three 
thousandths of an inch thick. He expects 
that his instrument will be of value in 
studying the effects of different drugs on 
disease germs and the body cells which 
they attack. 
‘The new science of probing the secret 
foundations of life is only in 


Institute for Biological Research at 
Johns Hopkins University, have revealed 

power of Tivi ‘to perpetuate 
theatclves indefinitely. 


Fourteen years ago, for example, 
scientists at the Rockefeller Institute 
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soe bow fog a bt of the 
still in the 


ae lying by di ey 
indication of continuing #0 indefinitely. 
‘Yet the embryo chick from which that 
heart originally came, had it been born, 
‘would have died long ago. 

‘Another astonishing experiment 
was the recent growing of a normal 
chicken’s eye from bits of embryo 

the Royal Society in London, 
Still other experiments at Johns 
Hopkins Institute have led Dr. 
Raymond Pearl, the director, to 
declare that the cells of the human 
body are potentially immortal 
when they are placed separately in 
conditions where they are supplied 
with the right food, and where their 
Sraste products are removed. 


UT if scientists can make these 
cells live on and on, why, ye 
= ask, do we grow old and die? 
‘he reason, they tell us, is that 
the countless cells which compose 
‘cour muscles, nerves, bones d 
blood are combined. in’ a. bodily 
machine so complex that death is 
the price you pay for having it, In 
is complicated structure the 
ndividual cella are not free to go 
‘on liv own little lives, un- 
molested, but are lent for 
existence on countless other cells, 
‘each performing some special func- 
tion So it is tha an injury to ane 
Par of your fad may wrk 

Mole Seal ma ne got 

pee sal ses 
lay tae with 


an entrance and 

the smoothly working mechanism. 
“To discover just how to prevent 

{hese posang from aceating in 

Ww to aid. the bod! 

tn fighting off ras, sth utente goal 

of the men who have found a means of 

dissecting cells, 


TT'IE story of how this new scence has 
been developed is, a romance in it- 
self, ‘The man who first conceived the 
idea of “manipulating individual. cells 
under a high powered microscope was an 
American scientist, Dr. M. A. Barber, of 
the University of Kansas.” When’ he 
‘began his experiments nearly. twenty 
Pears ago, the chil problem confronting 
im was that of obtaining a needle fine 
enough to handle the tiny. speck, No 
erdinary needle would do, for the point 
of the finest sewing needle is.as broad as 
4 house compared with the sizeof a call 
To to prick a fiving cell with it 
be ike ying lo pack's but wrth w 

wile sine, Th tld Sealy sess tn 


“The instrument which he finally in- 
ae for the purpose was the point of 
thread finer than a hair. To make 
it softened a glass tube at the center 
by heating it ina flame, then suddenly 
stretched it out into a thread. He broke 
‘the thread, and one of the threads gave 
him the fine needle he required, 
‘The next (Continued on page 148) 
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How 


Future Rope 


Prom thetough Aberaof 
hemp we et much of 


Mr, Yan Norman. the aul of his 
article, is a Commereial “Allache 
Bureau of Foreign and Domestic Coen- 
‘merce, United “Slater Departoent of 
_, Lennart The Ber. 


UR modern civilization h 
two slender threads, as slender 
as a strand of silk oF a bit of 

tissue paper. And both th 

threads are made of bricks. 

We were strolling—not long ago— 
across the piazza, of one of the North 
dustrial chemist and 


strands or 


Italian cities, an 
rysel, “My companion, & keen young 
to a handsome new 


ng about a new vegetable silk which 
ing made in Ital 

“Il Duce—the great Mussolini,” he 
observed with “has perstiaded 
these fellows, these bricklayers, to work 
fan hour more a day for 
profit of Italy, But Us 

as fast a we can in our fact 
they can’t make as man; 
wonderful things with their oan 


“You've got me.” I replied. “What's 
the answer? I did not know that your 
firm used bricks. T thought you made a 
new kind of silk called rayor 

‘The chemist smiled again. “Yes, we 
do,” he observed calmly, “but we make 
it out of bricks.” 

“Tell me about it,” I urged, but he 
caught my arm again. “Here.” he said 
with a twinkle in his eye, as he dropped 


Supply Us with Homes, 
Clothing, Paper, and a 
Million Other Needs 
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a 


Nature’s Wonderful 


Building Bricks 


Vegetable Fibers 


“Yes.” he smiled, “and many, many 
other things, too. But we must divide 
the bricks into two classes: those made 
by nature and those made by man.” 

Over our lunch we chatted. He told 
me the fase ‘story of vegetable 
bricks out of which the ingenuity and is 
dustry of man is constructing such a 
bewildering list of things for his need, 
‘comfort and pleasure. 

mt ever stop to think,” asked 
wy Italian professor a that 
he fibers make up the 
principal parte of lowering pleata_a 
really nature's bricks and mort 


how many truly wonderful things modern 
machinery, guided by the industrial chem- 
ist, is fashioning out of these bricks.” 


ROM Sher as a raw stuff, he went on 

10 explain, we get cellulose, a sort of 
“mother stuff.” We sort the bricks and 
diward the mortar—making new connee- 
Sone of our gwen, il up on hi a 
ever expanding list of paper products, 
piipegen bt tty S 
pounds out of which we are fashioning 
All sorts of containers and noneonductors, 
ur celluloid and guncotton. But most 


200,000,000 pounds of it were produced Int Year 


important of all, perhaps, we get, the 
Irautifl fabrics and textiles front which 
we make the clothes we wear and the 
‘rapping for our boxes, ales, and other 
receptacles for transporting go 

“Tis really wonderful,” he said, 
‘we make out of these bricks. Your daily 
iewspaper, the letterhead and blotter on 
your desk, the ‘cardboard’ carton. in 
‘Which the morning cereal reaches. you, 
the milk container, your waste basket, 
the covering which keeps the electric wir- 
ng in your walls from setting fire to.the 
house and protects your telephone wires, 
the wardrobe trunk in, whieh your wife 
ceps her traveling things, and your 
daughter's new silk dress! All these are 
made of fiber, the same ‘mother sub- 
stance” which 'the modern chemist, like 
the genie of Aladdin's lamp, has ‘com 
manded to appear out of various forms of 

le fiber.” 


‘OU mean that any kind of plant 
furnishes us with this fiber, these 
wonderful vegetable bricks?” T asked. 
‘No, not exactly. But the lst of those 
ish the basic material 
for cellulose is quite large already. And 
Jengthening all the time. ‘The prin- 
seals ate aes chet oe 
important, followed by flax Ps 
Inte, part (a varity of North Africas 
ras), . straw, cornstalks, sugar 
cane, wood puip (from such soft wood 
rees as the spruce and hemlock), papy- 
ris, china grass (ramie), even cactus, and 
sage brush, and a few newly introduced 
plant substances of a minor but growing 
Importance.” 


renty five ‘thousand 


te the top looks 
Teint stripped of pulp, 
few hows matertals wil be neceweary 
te" supply our demande Toe paper 


T queried, “what has paper to do with 
some of these hard fibrous substances you 
have just mentioned? 


“TTS tong story.” he aad, “too long 
to tell here. But it has come to a 
division of raw material between the tex- 
tile weaver and the paper maker. ‘The 
Intter uses what the former throws away. 
‘The spinner of yarn for textiles must have 
Jong and strong fibers. And so he tries to 
build up the separate fibrous elements 
into thin, tough lengths, such as cotton, 
jute, hemp, sisal, flax. ‘The paper maker, 
don the other hand, wants a pulpy mast 

ith all the elements reduced to their 
allest size, s0 that he ean make a sheet 
‘or web of varying thickness and strength. 


When he uses rags as his raw stuff, he 
finds that 2 


textile maker has already 


ie natural bricks we get from plant 
ra we make into cellulose. Never 
the long chemical formula of this, 
in simplest terms, a *earbohydrate.” 
‘This par arbohydrate is what the 
chemist calls inert, and that is'why we 
‘ean make so many uses of it.” 

“T don’t understand.” 

“Wel, let us translate it into te 


8 of 


matter quite readily 
fact, cellulose resists all 
action by chemicals, ex- 
cept in the case of one 
‘or two so-called solvents 
which turn it into what 
the chemists call a vis- 
cous compound. 


mnd can be forced 
mechanically, at high 
jure, into the form 
‘of fine threads. And 


rayon fabric. When the 
natural vegetable bricks 


‘when, ye, oats nod barley. 
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Is of Sugar 
Fitersfrom various kinds 
ff plants ae being ab 
Sttated saure nod’ more 
{er lamber in buildings 
Siestines wit best nas 
factured from auger cone 


which form cellulose are treated by boil- 

ing, washing, and bleaching, they turn 

be paper. and the things we make 

Vhen they are treated in an- 

yy, they come out of the mill oF 

factory as textiles. There you have the 
whole story. 

Cotton is pure cellulose, Tt comes to 
us with the separation of fiber and cell 
(brick and mortar) already made by 
nature. Tt grows naturally as a mass of 
fine fiber, with no foreign elements. This 
purity permits it to be used directly in 
the manufacture of guncotton for our 
high explosives. 

in fiber, when treated, has properties 
which in many ways make it superior to 
steel, iron, wood, leather, hard rubber, 

other more expensive materials, It 
tougher than hora, almost as hard as 
mn, and yet lighter than aluminum, 
Moreover (it is claimed), it actually im- 
proves with age. As it comes from the 
factory itis in sheets o tubes, from which 
fare made machined parts, containers, 
hoards, trunks, and many other products, 

‘The journey of plant fiber from its be- 
innings to one of the latest finished prod. 

ts today—say, in a wardrobe trunk— 
is a fascinating one. ‘The journey from 
fiber to trunk may be either by way of 
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the paper or the textile route. All that is 
nocessary is that the original bricks—the 
fiber—be reclaimed, and made available 
for the construction of new things. And 
how full of real human interest this jour- 


AST summer, on the outskirts of 
Bucharest, the Rumanian capital, E 
saw a little dark-eyed gypsy girl, with 
firm like a bronge statue. She lay sun- 
nin herself by the diety litte stream that 
‘wins Uirough the city. Her skin was 
ea, but the rags she wore as clothes 
‘were’ indescribably tattered and dirty. 
What posed as a skirt was made of some- 
‘hing which hac once been « 
fresh. dotted calico or print. 
Could this remnant possibly 
he of any further use in the 
world? 
A representative of the Y. 
¥. CA, who was looking on, 
told me that this Shirt 
(which: she herself : 
the child) was of American cot- 


is part o 
it was, Atany rate, when afew days later 
hop, on the fashionable street 
of Bucharest, a lady of the Court purchas- 
ing an American wardrobe trunk, I per- 
mitted myself to piece out the story some- 
thing like this: 


COTTON planter in one of our South- 

fern States, say Louisiana, sends his 
tales from New Orleans to Manchester, 
England, ‘The English mills make up & 
cheap printed calico, which a drummer 
sells in Prague. ‘There my acquaintance 
‘of the ¥. W. C. A. finds the bit of goods, 
Which she afterwards makes up into & 
petticoat and gives to the little Rumanian 
Eepay. When this has become too dirty 
‘tnd shapeless for even. Zigan girl itis 
thrown into the canal-like river which 
runs through Bucharest. i 
fish tout and slit oa Jewish agent whe 
gathers great quantities of such rags, 
peroically sls them to dealers tn New 


1¢ rest of the process ean be seen in 
amerely one of Ame 
in washing, macer= 


Harvesting Straw in a Grain Field of the Middle West 
paper, cardboard, ata td bec ce ots few of the weal rics hat come fem the Rous saa 


"Pootagraph shows how machines herve strat a valuable frm By-product 
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To the Moon RK 
atl Miles Gy, 


a Second! 


Engineers Plan Strange 
New Five-Ton Rocket 


By H.C. Davis 


HEN Charles Fiteh 
of the U. 5, 
prophesied in last month's 


eNce Morir the 
RY We may see in LRT, 
ities he mentioned was 
tH. Goddard of Clark U: 
Mt perfect his long-awaited 


gressed, its speed would be increased 
by dropping off the shells of the exhaust 


of parachutes which opened automati- through space in a ship of this kind? 
cally when the rockets eased thee climb, In the fst place, once the rgions beyond 

Another project is that of Max Valier, gravity had teen gained, the passengers 
y would float like spirits in mid-nir—a de- 
‘aviator, who is also at work on a rocket tail the moon voyagers have provided for 
driven “space shi by supplying straps with which the pas- 

Allof these plans are based on virtually sengers will be. fastened to. the walls, 


the same principle. Each proposes ince no liquids would flow, the passen- 
Fectleahaped ship propelled gers woul be forced to suck thee drinks 


which they 
to rch from bottles through rubber nipples! 
two days, 
they have experi- OW the rocket could make a safe 
niented with small from the blast of exhaust gas, landing on the moon, or how the 
model rockets whieh they caleu wild drive return voyage could be accomplished are 
are reported to. have the rocket at terrific speed. problems apparently unsolved. Dr. Hoeff, 
reached altitudes. of Professor Oberth’s design, however, has invented an ingenious steer 


rocket and prevent 
esaly i 


ab 


for example, call fora triple 
hat is, 
the shell of the rocket would A'few 
contain three explosivecham- omers, engineers and 
bers in the rear, the first ear- in Vi 
alcohol, and ploratis 
two liquid hy Oberth’s project. ‘The initial plan on its 
rocket, he estimates, could program is to shoot a flashlight rocket to 
exceed a speed of seven miles the moon and observe its exp 
second. As the rocket pro- through a telescope. 


several miles, r 
ing to earth by 


to. promote 


ioceer Rocker 


Safeguarded by Science 


While deep-es diving always will renin 
chilvely the lot een, ier 
{ive erence a robbing Ie offs worst hae 
finda "“Abowe, a diver full equipement 


LEXANDER LAMBERT, 
famous British 


er, was at work salvaging 


ing suit was 
ited with: 


ighted feet left the ocean floor a 
shot upward like @ gas-filled balloon 
twas bebplese, ‘the mad jour- 


o 
Say hecbone lnarensiogy ent asthe pees: 


ture of water lessened and the air in his 
diving suit expanded. Almost before 
had time to think, he was catapulted 


the surface. ‘There he floundered, head 
downward, unable to right his 
the language of divers, he had 
Quick action by tenders on 
boat was all that saved Lambert from 
death. But they were powerless to save 
hhim from fate almost as terrible. ‘The 
thange from heavy air pressure 
in the deep to normal pressure at the sur- 
face had the eect of paralyzing him for 
life. He fell vietim to the disease known 
as the “bends,” most dreaded of the 
perils that divers face when they explore 
the bottom of the sea, 


PTS strange malady, which 
or ells countless subinarine workers, 
isa peril which, more than any other, 
hampered speciy undersea construction 
cr salvaging operations. In recent years 
Scientists and Inventors have tried to find 
aneffective remedy. Now success appears 
tobein sight. For they have hit upon the 
idea of mixing helium, the non-inflam- 
amable gas used for inflation of srships 
with oxygen, and substituting this mix- 
ture for the compressed air which ordic 
narily is pumped to divers, working be- 
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Man’s New Conourst 


Helium Enables Divers to Explore 


neath the surface, Not only will 
Irclium-oxygen atmosphere aid in prevent 
tag the heads, they say, but it wif enable 
divers to remain submerged for longer 
periods of time and to descend to depths 
heretofore impossible. ‘The present ex- 
treme limit is about 300 feet dow 


‘HE conditions which eause the bends 
fairly well known. Broadly speak 
ve disease results from the tremen. 


pressure slightly 
pas ot eamendint Sa Se 


reat depths. ‘The sir 
us normally exerts a 
fourteen pounds to the 
For every two feet that a 


diver 

feet it cues about fifty pounds to the 

square inch, equivalent over the entire 

body to a weight of nearly fifty tons. 

Only a sturdy body can stand the strain. 
‘The real danger lies not so much 


speedy ascent, with sudden change from 
high to low ‘pressure. This causes 
wrench to the human mechanism which 
is beyond endurance. What happens is 
that nitrogen gas, absorbed from the air 
by the body at high pressure, forms bub- 
bles in the blood and tissues when the 
pressure is suddenly released, much as 

F.oda pop” bubbles when the bottle con- 
taining it is opened. Excruciating pain 
is the result. If the bubbles are formed 
in the spinal cord or brain, they Imay 
‘cause paralysis or death. 


Ocean’s Bed at Greater Depths 


tes. seventy-nine per 
ccent of natural air, is Fe- 
placed by helium gas, 
which, itis said, will not 
form dangerous bubbles. 


THE, method is the 

result of long 
search by the Navy, tha 
Public Health Service 


and the U, S. Bureau of 
‘Mines, ‘Their investiga- 

included tests 
pressure cham 
failed in the Pitt 
‘experiment sta 
Bureau of 


tions he 


tion of the 


filled ‘with helium-oxy- 
gen atmosphere, and is 
equipped with "electric 
lights, telephone, win- 
dows, and control ap- 
paratus, all designed to 
Withstand test pressures 
fs high as 1,000 pounds 
to the square inch. 

‘Twice the experiments were interrupted 
by emergency calls for supplis of the he- 
Jium air for sein actual diving operations. 
One of these occasions was during the 
salvaging of the submarine 8-51, rammed 

1 sunk off the coast of Rhode Island. 
Here helium was used successfully in 
emergency treatiment. of divers who 
showed symptoms of the bends. 

‘At present, if a diver comes to the sur- 
face too quickly, either as a result of 
some accident or of his own impatience, 
almost, his only hope of escaping the 
bends is recourse to The Iron Dotter.” 

‘a decompression chamber, an 


ges. 


ANY times the Tron Doctor has been 

4 life-saver, but never more dra- 
‘matically than during the desperate 
tempts of divers to raise the sunken sub- 
marine F-f at Pearl Harbor. Hawaii, 
when one Navy diver barely escaped 
with his life and another became a hero, 

Diver W. F. Loughman, chief gunner's 
mate, was working 250 feet down when 
his lines became fouled. ‘The men above 
‘caught his signal of distress—three sharp 
plls.on his life line. ‘They tried vainly 
to raise him. He was stuck. 

In the emergency Chief Gunner Frank 
Crilley, a skilled Navy diver, went down 
tothe rescue. He found Loughman badly 
tangled and all but helpless. “For more 
than an hour Crilley struggled to free his 
comrade. When at last the lines were 
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i the LJEEP 


By Norman C. McLoup 


cleared he was forced to return to the 
surface for a new line to replace one that 
he had been compelled to cut. Ixnoring 
the danger of diving a second time with- 
out an interval of rest, he immediately 
returned to Loughman, adjusted the new 
Tine, and signaled for’ the rescued man 
to be hauled up. ‘Then he himself 
‘emerged and entered the Iron Doctor to 
‘ward off an attack of the bends, 
‘Meanwhile, orders had been issued to 
bring Loughman up slowly to allow his 
body to adjust itself to decreased 
sure, Accordingly, when he had 


on 


dhman began elimb- 
Mich hung trom the 
ing vessel. Fifteen 
tes Inter, having reached a depth 
of forty feet, he collapsed. 


“THERE as only one thing to do. 
‘That was to bring him up quickly. 
By all rules, the trip to the top shou 
have taken five hours; actually it took 
forty-two minutes. ‘This meant that 


tters worse, the one 
Doctor was occupied by Crilley. It was 
‘ded to treat both men at once, de- 
their different needs. 
ras placed in the 
Fi 


in the chamber; yet even 
ward off the bends, which kept him 
the hospital for more than two months 
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In the life of every 
Searcaes ira me re: 
par 
day's work. While it 


telephones, searchlights 
andeutting torches, have 
lessened the dangers, 
still there remain eount- 
Jess unseen hazards and 
pitfalls that never can be 
reckoned with. 


HE. divers, for ex- 

‘ample, who salvaged 
‘more than $27,000,000 
worth of gold from the 
White Star Liner Zau- 
rentie, sunk off the coast 
‘of Ireland in. 1917, had 
to battle with terrific 
rales, shifting sands, and 
© continually moving 
tangle of wreckage. ‘To 
feud tiny lial wore 
gold they literally. wore 
their fingers raw 


ly packed sand of the ocean bed. 

One strange mishap during these opera- 
tions is recalled by Lieut. Commander 
L, B. Damant, a member of the crew 
he salvage ship Alacer. 

‘0 prevent the air pipes from drag- 
ging on their helmets and hampering 
thee work” he said “the divers were 
accustomed to tie the pipes to the 
Sominps, laviig eerie 5 eoton 
amount of lack. One day a diver was 
‘working head downward when the trou- 


‘say betwen tip wosinea the fata 
he was halted by his airline, and there he 
was suspended, upside dow 

“On the deck of the 
ship we heard his muf- 
fled voice over the tele- 
phone: | “There's water 
coming into my helmet,” 
he was saying. ‘Be as 

‘as you can. 

sc. Another diver went 
down. ling astride 
the lashed air‘Tine, he 
‘cut, it loose. Instantly 


a 


| 


Lowering a Diver for His Day’s Work 


Navy, the man who 
record for close calls i 
Francis Smith, one of the heroes in the 
salvaging of the S-61. His feat of saving 
himself from a cave-in of sand while dig- 


ie Torpsdoman 


lid he wash himself 
buried him, usin 
ire howe wit 
ing the tunnel but 
itely went back to 
work in the hole which had almost been 
his grave, 


ACAI in Sturgeon Bo 
‘gan, where divers wi 
the wreck of the steamer Lakeland, 
found himself entangled in a mass 
floating, sodden rope that had drifted 
into the engine room. It clung to him 
like tentacles, enmeshing him until he 
was unable to move. He telephoned to 
his tenders to send down a 

moments of suspense the knife reached 
him at the end of a rope, and he finally 
cut his way clear of the trap. 

Of the same stamp is “Big Harry"* 
Rheinhartsen, another of the crew that 
grappled with the 8-52. ‘The most 
sehen baton, be ver explored, he 
tells us, was that of Lake P 
2 supply reservoir near Boonton, N. 4: 
‘There, some months ago, he undertook 
to recover the body of a game warden 
who had been drowned, Farm lands had 
een flooded to form the reservoir, and 
the bottom was strewn with fallen trees 
and wreckage. Eight times he plunged 
into icy waters, risking his life at the 
very spot where another diver, Johnny 
Hoar, had met (Continued on page 144) 
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What Can You Make of 


Those 14 Puzzling Pieces? 


‘The Howling Dog—First Prize 
FLA. Van Wormer, Yami, Ore. 


F OLD Archimedes could journey 

down the years from ancient Syra- 

cuse, and could witness the ingenuity 
of present-day readersof PorvtanSctexce 
Mowruty in solving his fascinating Sto- 
machion puzzle game, cere 
tain that he would open his eyes in aston 
ishment. 

In our November issue, you will recall, 
‘we described this puzzle, iavented by the 
famous Greek mathematician twenty 
centuries ago and lately discovered on an 

neient parchment. seemed to 
tat ach ntrstiog postin that we 
‘offered ash prizes to those of our readers 
ie could create the moet lifelike animal 

igures by arrangement, of the fourteen 
metric pieces contained in the puzzle. 
‘The results, some of which are repro 
duced on thee pages, were, beyond all 
‘expectations. ‘The ‘winners in. the con- 
test, whose names are announced here, 
‘as well as the hundreds of other con- 
testants, proved by their entries that the 
Stomachion of Archimedes is unsur- 
test of ingenuity and of 
‘well as an entertaining pastime, 


passed 
ality, 
this reason, we are offering this 
month another ‘contest similar in 
haracter, with a new set of eash prizes. 
‘The list of these prizes, together with the 
rules of the contest; appear on the 
opposite page, You will see that the new 
contest is similar to the preceding one, 
‘witha single exception, 

‘of animal figures, 
the competion alls for human Soares 
‘The prizes will be awarded. to those 
readers who submit the best original de- 


yet made the acquaintance of the Stoma- 
‘chion, a diagram showing its construction 
is presented here. ‘The game consists of 
Fourteen sinall pieces of flat cardboard oF 


‘wood whieh yout cut into geomet 
rie shapes. "Most of them are triangles. 
‘When fitted together as in the diagram 
they form a perfect rectangle, exactly 
twice as long as it is wide. To play the 
game, you simply rearrange the fourteen 
Pieces as best you can to form @ recog- 


Test Your Skill in Our 
Fascinating Archimedes 


Prize Contest 


These Readers Designed 
Prize-Winning Animals 


Following is the list of prize 
‘winners who submitted the best 
figures of animals in our November 
Stomachion Contest: 


FIRST PRIZE—$25 
F. A. Van Wormer, Yamhill, Ore. 


SECOND PRIZE—S1 
‘Ted Davis, Fresno, Calif. 


THIRD PRIZE—$10 

Frank G. Davis, Springfield, O. 

FIVE $5 PRIZES 
Frank Logan, South Bend, Ind. 
‘Daniel O'Connor, Davenport, Towa 
Frank C. Rice, Newport, R. I. 
Fred Wilhelm, Buffalo, N.Y. 
A.E. Warren, Ada, Ohio 
‘TEN $2.50 PRIZES 

Clarence Beck, West Bend, Wis. 
E. V. Bowers, New Ross, Ind. 
Dr. R. P. Burke, Montgomery, Ala. 
Miss G. V. Diplock, Plainfield, N. J. 
Edith Duncan, Alameda, Calif, 
R. P, Frutchey, Paterson, N. J. 
Mra. Asher Miller, Bloomsburg, Pa. 
Paul B. Nurum, Milton, W. Va. 
‘8. F. Ryals, Durkee, Ore. 
E. E, Sinclair, Wrangell, Alasiea 


niaable figure, It is pombe to create 
many different kinds of figures 
representing people, ‘soins birda fee 
ings, and countless other objects. ‘In the 
present contest, however, the 
Signs pre os bran 
of a human being. 
fere is a wide and fascinating field i 
which to exercise your creative abil 
for you cannot be satisfied with design- 
ing a sti, expressionless figure, however 
recognizable it may be. Instead, the goal 
is to put character and action into your 


‘The Runaway Mule—Third Prize 
‘Frank G. Davie, SpringSeld, O, 


‘The Camel—Second Prize 
‘Ted Davis, Fresno, Cali 


creation, until the geometric lines and 
angles, combined, actually seem to live, 
‘0 get the spirit of the competition, 
probably the best way is first to study. 
some of the prize winning animal figures 
submitted by PorutarScimxce Morin 
readers and reproduced here, What 

Saab be a mors perfst oll repre 
sentation of « dog “baying the moo 


1g Dog 
‘ean ale 


tnost hear him howl, 
ssody the ploor one Sttel Wo Bs 
ody into action. 


OBTARE the second pring winner, 
“The Camel,” and study how hard 


“eritter,” 
‘on the way to becor 


‘areal Stoi 


‘Such figures as these may appear 
simple enough, as completed. Actually, 
though, they represent the solution of 
bbrain-twisting problems, as you will soon 
discover when you try to design a figure 
yourself. ‘That's what makes the Sto- 
Muachion such an intriguing pule— ite 
name, you know, means “the thing that 
drives one wild.” While it may be simple 
‘enough to design @ formal figure of a 
man, for instance, the rub comes when 
‘you try to give your figure lifelike pro- 
portions and make it express a definite 
Mea or action. 

‘To play the game the first thing to do 
is to make the fourteen pieces. ‘The sim. 
plest. way’ is to cut them from a piece of 
‘good quality cardboard, or they can be 
made from wood, wallboard, or other 
similar material. ‘To lay out the pieces 
follow the diagram on page 33. First 
draw on the board an cxact rectangle, 
just twice as long as itis wide, represented 
in the diagram by ABCD. "Next, mark, 
the middle points of the top and bottom 
lines of the rectangle, thus fixing the 
points marked E and F on the diagram. 
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Draw the line EF and the diagonals 
AD, CE, and ED, fixing the point G. 

‘Your rectangle now is divided into 
two equal squares, ‘Taking first the 
Weel ere aire the AG. 

ns ie point H. Draw t 
Tine CH. Then’ bisect the line CE, 
fixing the point J. Bisect also the line 
CG, obtaining the point K; then bisect 
the line KG, fixing the point L. By 
drawing the fines JK and JL, connect 
ing these points just determined, you 
‘complete the construction of the ieft- 
hand square of the rectangle, 


TURNING next to the right-hand 
square, which already is traversed 
by the two diagonals, ED and AD, 
hisect the diagonal ED, thus fixing the 
point M. Draw the line FM. Bisect the 
vertical fine BD, fixing the point N, and 
then further biseet the line BN, fixing the 
point P. Drawing the lines MN and MP 
completes the construction. ‘The points 
‘and § are fixed automatically by the 
intersection of the lines, and do not take 
part in the construction, 

Now number each of the fourteen 
pieces as indicated in the diagram, ‘This 
done, cut out the pieces carefully along 
the lines you have drawn. | Spreading 
them at random on a table before 


you are ready now to try to fit them 
Together ‘to-form your: human figure. 
You are al d to use the pieces in any 


ition desired, provided you do not 
iter thie form md dimensions, If yo 

ish, you can turn any one of them over 
‘on its reverse face, Furthermore, Archi- 
estes’ own instructions provide that the 
pieces need not be exactly in contact with 
cach other, althongh large gaps between 
them are considered as actual gaps in the 
design and taken into account when the 


Oe 
\ 


‘Moose at Rest ‘The Goat 
Daniel O'Connor, axe Feed Wilhelm, 
18, Davenport, in. ‘Boftao, 0. 


lifelike character of the figure is judged. 

At the outset you may find I all 
at sea; the pieves will seem to have a con- 
trary way of refusing to match as you 
wish them to, But don’t be discouraged. 
With a little practice they will begin to 
fall naturally into place in_your design, 
and the chances are you will become ao 
engrossed itt that you wil 
refuse to leave it until the figure is com- 
pleted. 

In the contest just ended, scores of 
readers wrote to us telling how they 
eventually arrived at muccest out of 
seemingly hoy beginning. ‘The fol- 
Towing letter from one of the contestants 
is typical of their experiences: 


“J DECIDED I was going to make a 

rabbit,” he says. “My Stomachion 
was made from a two-by-four inch ree- 
tangle. “After several unsuccessful at- 
tempts T finally did make something that 
looked like a rabbit, but it was a terribly 
proportioned one, After several more 
attempts, I hit upon the happy combi- 


Twat 
| 


B 


nation. It was by no means an easy 
task, however, although it proved to 
be very interesting. Before I had fin- 
ished my Stomachion rabbit, I had 
eared, much about, the correct pro- 
portioning of its various parts.” 

‘So many excellent figures, worked 
out in this manner, were submitted in 
the contest that the judges found it 
extremely difficult to decide on the 
winners. Every conceivable kind of 
animal was atiempted, even strange 
Prehistoric monsters. "Among them 
‘were lizards, apes, ant-eaters, kanga- 
roos, lions, alligaiors, frogs,” rhinoc- 
roses, hippopotamuses, dinosaurs, 
‘squirrels, sharks, foxes, elephants, 
fishes, bears, moths, lamas, deer, 
skunks, bison, pigs, and so on. 

Dogs, eats, horses, rabbits and camels, 
however, seemed to be most popular, 
In one instance an entire high school 
gcometry class at West Liberty, ., took 
Partin the contest, “Many eters came 
from men and women who found the game 
‘an entertaining form of relaxation, 


[5 DESIGNING a figure forthe contest, 
‘the most important rule to remember is 
{hat you must use every ong of the four 
teen pieces, None can be left over. Tt is 
rule which lifts the Stomachion out 
of the ordinary run of puzzles. For while 
it is comparatively easy to_make a 
figure uring a majority, of the pieces, the 
real thrill comes in inchiding the two or 
three pieces likely to he left over. 

‘The game is full of surprise, fun, and 
thrills. “Every member of your family 
and your friends, old and young alike, will 
enjoy it with you. You will find it not 
‘nly’ entertaining, but alto valuable in 
sharpening your wits, training your per- 

Hon of form and’ measurement, and 
‘stimulating your inventiveness. 


& oe 


‘The Bulldog Charging Bull Rhino Brontosaurus 
ALE, Warren, Frank Logan, Frank C, Rice, 
"ada, Otis ‘South Bend Ind, Newport, Re 


N PRESENTING a new Stomiach- 

jon contest this month, Porvtak 
Science Mostuy offers $100 in 
‘cash prizes to those readers who sub- 
‘mit the best original designs of Inuman 
Figures made from the fourteen pieces 
of the Archimedes. puzzle game de- 
‘eribed on these pages. The various 
prizes are listed herewith, 


Ihe desires, 
rricees mast be used. 


Ina previous contest the game was limited, for 


Tn the construction of your figure, all fourteen 


“The pieces may be used in any position desired, even turned 
over on their reverse faces, provided their form and dimen- 


NEXT MONTH—ANOTHER CONTEST IN THIS FASCINATING SERIES 


Read the Rules of Our New Stomachion Contest 


of 
competition, to designs of animal figures. ‘This time it is 
‘confined to human figures. One figure constitutes an entry, 
‘hut any contestant may submit as many separate entries as 


"You need not 
‘You can borrow a 
office of Porcian Sct 


All entries must 


280 Fourth Aventis, 


their decisions will be final. Ta case of ties, the full amount of 
the prize will be given to each tying contestant. 


spy 
TENCE MONTHLY or at public libraries, 
February 28 to the Puzzle Editor, Porciax Science Moxtay, 


sions are not altered. Each piece must 
be numbered according to. the mum 
Were “ngpa ven ‘on eh pe; 
Decisions of the judges will be 

‘on the originality and lifelike charact. 
of te fur, and am vente and 
{in presentation. The sole judges in the 
contest will be the Board of Editors 
fof Porviak Sciexce Moxruty, and 


Porcak Sciexce MonTHLY to compete, 
from a friend or examine one at any 


tbe mailed or delivered not later than 
‘New York City. 
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Dine Chances to One You Don’t Know 


By Prrer 
ViscHer 


INE people out of ten don’t know 
N how to do the first thing they 

learn in thislife, the one thing they 
practice every single minute of the night 


and day as long as they live: how to 
breath 
Arthur A, McGovern, before whom 


thouanis, have. passed with broken 
health and shattered spirit, will tell you 
that most of usdon’t know how tobreathe, 
how to walk, stand or sit properly, how 
to exercise, ' Most of us, he says, don’t 
know how to do the few simple little 
things that bring strength and 
glowing health, color to the 
heck, light to the eye. 
Wy? Because people are 
lagy and and reckless. 
“People generally,” says 
MeGovern, “refuse to take any 
more breath than they have to, All 
about them is fine, clean, fresh air, 


to all. Yet they take just enough 
to keep the spark glowing 

“Every baby knows how te 
breathes And yet with growth and 
‘experience, intelligent men and won 
en allow ‘their bodies to become 
lazy, almost inert. ‘They permit 
their chests to grow narrow. ‘They 
sit an lie, in postures, Ua hinder 
the Iu 


ing and go through » f 
violent bending and dip 
erserowd a whole week's exercise 
Saturday and Sunday, actually in- 
juring themselves in doing so.” 


SE statements are drawn 

from a deep well of first-hand 
experience. For while MeGovern 
came from a family of athletes and 
started his career as a boxer, it took 


© How to BREATHE 


And most of us don’t stand 


the ite of tho var t revel ohn 
the mistakes make t 0 
keep wel pg 

“I worked in hospitals and with doc- 
tors,” he told me, “I learned that there 
isan inner man which is more vital than 
the outer man. 
had used for traini 


or sit properly—Exercises to 
increase your daily efficiency 


less suffering which comes through igno- 
ance or neglect of proper exercise, As a 
consequence, he established in New York 
City a gymnasium of his own, where he 

into practice what, he had learned 
it hundreds of men have come, some 
with broken nerves; others with bodies 
wrenched by the wear and tear of unbal- 
anced living’ and by consistent, scientific 
‘exercise, they have found new life and 
vigor. 


HERE was 8. L., Rothafel—“Roxy,” 
as he is known to radio fans the coun- 
try over. “Pretty well shot,” was the 
way he described himself when he first 
entered the gym. Too busy bringing 
‘eatertainment to others, one day he woke 
up to the fact that the machinery of his 
ody was running askew. Consistently, 
he set about to restore it, practicing cor- 
rect breathing and a few exercises, To- 
day he tells his friends that he is “a new 
In more than one instance the gym 
sium hus stepped in where, doctors and 
ve failed, Sometimes a 
Eynicion encounters a particularly ob- 
te case—a man, say, who is narrow 
chested, aes ere "vith his 
lungs pus inst én, 
crowding ide intestines -and ‘his 
stomach. Such a man was a Wall 
Streotexcentive it 
although sx fect tal, 
more than 140 por 
cian sent him to McGovern. 
‘yas literally starving 
.” MeGovern told me, 
“He was operated on for intestinal 
troubles, when all he needed was air. 
Once helearned how to breathe prop- 
erly, his lung capacity. was increased 
his stomach and intestines were 
raised to normal positions. By the 
exercising, his chest expansion grew 
in three months from less than two 
inches to more than five. His weight 
‘advanced to 154 and in a year he'll 
weigh forty pounds more, 


\HIS was no miracle, The man 

just wasn’t getting air,and with- 

out air he couldn't live.” He now 

fete more oxygen in three hours than 
ie used to get in a day.” 

‘McGovern told me that even afflic- 
tions as serious us curvature of th 
spine may yield to right breathing 
and exercise. Some time ago a 
‘Young girl of seventeen came to him, 
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suffering from this malady. She 
only ninety-seven_ poceresee per eae 
expansion was just one half inch. She 
learned to breathe correctly. In two 
months she gained twelve pounds in 
Peg peter ey sieeve 
Pe caper epee 

“The progress of that girl 
blige ead 

ag ye 
to breathe in the deytions 
she Lrsrgeng me 
She Gocuar res that ake 
was hungry for oxygen.” 


Teast professional athletes 
would appreciate the value of 
reathing. Yet there 

‘one of the 

finest of America’s profes- 
sional golfers, whose chest ex- 
sion, when he appealed to 


was Johnnie Farrell, 


leGovern, was virtual 
Farrell spent most of hie 
in the fresh aie yet derived no 
benefit from it simply because 
hhe didn’t know how to use his 
‘eathing muscles, In a hort 
time his chest ex 
raised to four inches 
eral health impr 
une with it. 
* Another athlete, a profes: 
sional wrestler of some prom 
inence, possessor of a superb 
figure and great strength, tried 
to enlist in the war and was re- 
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‘oxygen is more likely to come from weak- 
gned and ‘relaxed breathing muscles, 
Chests that have been ‘to settle in 
a drooped, cramped, rigid east should be 
lifted. For this games and exercises, 
scientifically applied, are valuable. 

“Fast or forced breathing is not ad- 
visable, nor is holding the breath longer 
than normal. These result in excess su 
plies of oxygen to the blood, with a sul 
‘sequent lessening of carbon dioxide, Nor- 

‘mal breathing must be 
habitually regular, and this 
can be made possible by 
two rules: 


“FIST, in deep breath 
ing, breathe slowly to 
‘use the full lung capacity 
without getting, too muel 
rye i te blood. It 

th is twice as deep as 
‘usual, it should be twice as 
slow, or else be taken half as 
often. Second, engage in 
some movement wh 
Iireathing deeply, since 
tive muscles uve “up more 
‘oxygen than do passive. 
the slightest dizziness dis- 
‘continue the deep breaths 
and turn at once to more 
active exercise, 

“Finally, hold the chest 
ellupand rounded, though 
not exaggeratedly #0. ‘This 
makes the ‘work of the 
heart easier and allows the 
blood. greater freedom in 


Examen setecae= Seemeteris  Slllaree mee oe 
‘of reasons: he had no chest ex- ine rma Yo side Exercne 2) Ze'eed bod cama acrceet) nga” 

pansion. It develoy that Here are half a dozen 
Tile he had trained with all of McGovern’s simplest 


enlectad breathe ttt 
neglected breathing that the 
Tnusclee cross his) chest had become 
tied up. In two weeks, by consistent 
practice, he inereased his chest expan- 
tion from nothing to three and “one 
“Babe Reith, the great baschall player, 
likewise reconditioned himself completely 
‘at the beginning of the last season by eor= 


rect breathing, eating, sleeping and exer- 
ising, He was subject every hour of the 
day to expert guidance, and as resalt 


he had one of ‘the greatest. seasons 
of his spectacular career, 


P MIGHT appear from these and 
Tistherinstances {ight sate hat 
ew more breaths are a panacea 

ls, MeGovern, however, 


frcine, cant be more harmful tha 
Helpful, In the matter of breathing, 
fas in other matters that vitally 
‘affect human lives, people who are 


iden deep breaths may bring al 
‘2 morbid and dangerous condition. 
Unintelligent, breathing, MeGovern 

tells me, is often worse than no 
cial practice or method at all, And 
‘hat goes for exercise as wel. ] 

“The first rule in breathing.” he 
“is to breathe through the [ 


nose and not the mouth. The passages 
of the “nose are protected to catch 
‘countless germs and partie ust 
‘contained in every lungful of air. Mouth 
breathing allows these harmful particles 
to pass into the bronchial tubes and 
tungs, “Keep the nasal passages open 
always. Growths, chronic eatarrhal i 
fections of head sinuses should receive 
th prompt attention of nose specialist 
Poor ventilation and obstructed nasal 
se of ill health. 
a shortage of 


are important 


And yet T have found tl 


Next Month 


IGANTIC brick-lined tea kettles 

filled with white hot metal! 
Steel in rivers of fire; thousands of 
tons of it, Heat, soul-trying and 
hone-melting. Noises. Hundreds of 
tiny, sweating men. The romance 
of civilization! 

That is steel making, a man’s 
job, says Edmund M. Littell, whose 
absorbing short story, “Midge,” will 
he complete in the next Porvian 
Scuxce Moxrmx. Don't miss the 
hig March issue. On your news 
stand February 10th. 


and most effective exere 

Exercise 1. Stationary running, Bring 
ing the knees high, with hands on hi 
to relieve the chest of their constricting 
Fright shoulders held erect, chest freely 
but not extremely expanded. Breathe 
fairly slowly, quite deeply but not forced. 
Continue for two minutes, 

‘This exercise stimulates the lungs, the 
heart, and the red blood cells which earry 
oxygen. It bringsabouta more complete 

livery of oxygen to the cells and of ear- 
bon dioxide to the lungs. 


farms until they a 
pletion of inl in imme- 
diately to exhale and lower the 
farms. Take this exercise very 
slowly to. prevent overbreathing, 
Repeat five times, 

This exercise is to expand the 
Jungs and raise the ribs. to their 
limit of flexibility. 


‘XERCISE 8. Siterect in anordi- 

nary chair, fingers holding the 

ea sof the seat, Inhale slowly, ex- 

| ‘as completely as possible, cone 

retin the des foeily and te 

same time pulling against the chair 

seat and forcing the shoulders and 

chest dowmard upon the contents 

of the abdomen, Repeat this exer- 
cise slowly five times, 

‘This exercise insures complete 
se of the powers of exhalation, 
which is quite as important as in: 
halation, (Continued on page 126) 
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King of Sports 


for Everyone 


‘Sown 5 son of ioe 
‘bani of 
show at fore. BA, 


| © Jirilling Moments 


Speed’s the Thing in Winter Sports— 


Human Sailboats 


Queen of the Tee 
a the gay whieh at St. Morte, 
Switeeriond, "world 
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on ICE and SVOWY 


the More Dangerous the Better! 


Racing with Death 


4 


4 


High-Jumping on Tee 


ing race between « motorcycle 
tind ice boat om Lake Ontario 


‘Two Skis and a 
Fast Horse 
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Like a Chinese Puzzle 


“But Such Beasts Never L/VED!” 


Science answers by piecing together bones of prehistoric 
animals—One tooth can give the clew, and the results 
are astounding—Some monsters recently restored 


By Samvuet D. Fuson 


monster is found on the opposite page. like; our museums are filled with co 

the curious creatures that plete models or pictures of some 13,0 

ced oF flew when the of the earth's earliest 

tworld was young has ever been fas we are tempted to 

man. They roamed the earth and in the shadow of those h 
to extinction thousands of years 

‘we eame along. Not even a rude roc 


toed the 
a, ti now? What is the 


i their workshops, whi 
Tange and stall bones ith 


cept for a few bits 
vietor had flung 


‘strugale that had 
gecurred ages before man came 
into being. 

Carefully the bones were dug 
up, packed in enormous crates 
and forwarded to the workshop 
of a great museum. Expert 
workers, supervised by paleon- 
tologists, sper 
ing the parts, and there emerged 
finally Che restored skeleton ofa 
ginnt Tyrannosaurus, the largest 
terrestrial flesh-eater of all ages. 
A photograph of this prehistoric 


prs much as it is in other 
Beeb azar nce ab 
ites and acletibe forsee 
guesswork that is founded on 
thorough knowledge of auaton 
and of living animals, 
Ly inquiries quickly exploded 
we popular idea that an entire 
unknown animal may be 
stored from a single great bone. 


fa single bone or a great tooth, 
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and that, in the light of presentday of almost complete skeletons in 
knowledge thepalcontologistean identify western United States and Canada 
ashelonging toa particular has enabled us to reconstruct m= 

merous varieties of them. 

‘Thus, if only afew bones arefound, the Brontosaurus, the Thunder Liz- 
whole animal can now be reconstructed ard, was perhaps the biggest brute 
‘on a basis of known facts about other that ever walked the earth. As 
animals of the same species. pieced together, he was a creature 

For example, when the great reptile forty to seventy feet long, having 
‘Triceratops was picced together from a a smmall head, short body with a 
goodly assortment of bones, most of the — decided fat man's paunch, long neck 
skull, with its formidable looking horns, and an even longer tail. Appar- 
Bom Bound, bat oper ently he hud no defensive or ofen- 
Other incomplete skeletons supplied the sive weapon except his size, and 
knowledge that the nose, too, was armed probably took to fight in the water 
witha knob and that the skull ended ina when attacked by some of the 
beak. ‘Triceratops received a beak on his contemporary flesh-eating dino 
lower jaw, also, on the theory that nature saurs. ‘Triceratops, the three 
probably had matched here the knob on horned animal mentioned above, 
the skull. was perhaps the strangest looking 

‘of the dinosaur tribe. His skull was 
SINGLE blunt round claw sug- built like a fireman's helmet or a 
ted ‘that Triceratops had sub- woman's sunbonnet extending 

Ssted on herbs and therfore that the backward over the neck. 

sole of his foot was a soft pad. A few 

vertebrae and half a barrelful of frag-  [D) UTit remained for an American 
ments gave the length of his back and to effect the restoration of the 
tail, So the picture was completed, and mightiest of all dinosaurs, “King 
‘Triceratops reared his queer, beaked of the Tyrant Reptiles and largest 
hhend again after countless ages of sleep. flesh-eater of all ages—Tyranno- 

Dinosaurs, those "terrible lizards” so saurus, participant inthe titanic 
often on the front pages of newspapers, i 
iave only lately been reconstructed with opening of this article. As restored 
nything approaching scientific accurae ho discovered 
‘Maseum workers scarcely believed their 
eyes as, perched on high scaffolding, they twenty-two fect high and has a 
pieced the creatures together; monsters length of forty-seven feet. His hi 
0 great and so uncouth as to defy any those of birds, 


other description than the word dragon. and the bones are hollow. He was 
Some of them resemble the ‘© powerful creature, 
modern erocodile,, while others sveift of moverment ne of thar Stemi straggen Herein their Aghtog 


display | charact 


capable of de- pone at the commencement of battle, a. tea 
i family. No lan 


Me any of the Srwced hy the American Museum of Natural History 


Yelay approaches 1 ine. Bos 
‘The finding in the last few years ‘of the period hungry. ‘Trachodon, thirty-five feet long 
of his race. and sixteen feet high, had a brain cavity 


Brain power wasn't a barely the size of t. Bronto- 
strong point, of these saurus possessed a brain weighing only 
hsoftheearth, two pounds. They weren't bothered with 
dental troubles, ‘either: as fast as 
tooth wore out, another replaced i 
great size, they Trachodon had a reserve supply in his 
apparently four jawsof 2500 teeth! 
new only just nd Mastodons, unlike the 
about enough to Dis ved contemporancously wit 
eat whenthey were ‘an artistic 
individual scratched an outline of one of 
them on a rock. Almost complete speci- 
mens of the Mammoth haye been found 
reserved! in the ie of Siberia and Alaska. 
Phicir reconstruction, therefore, is now 
comparatively easy 


He Once Ruled Montana 
By sight of colomat slat, streneth 
(te flesh-eating prodivities, Tyran 
‘Rosaurun ruled. the earth three 
iio ere ae, etoying any 
Sinan voes,"Gae tetnen, 
Fecomtructed in the American 
Museum rom fragments found in 
‘Montana, towers twenty-two fet 
‘Meh The wallace model below 
show bi completely reeomutracted 


TTS has not always heen so, however, 
Albert Koch once restored a Masto- 


angles to the sides of the he 
redoration of the great. Dinotheriun 
Telativeof the Mastodon, abowed the berst 
lying down, because it was unknown what 
Kind of feet he had, or, in fact, whether he 
hhad any feet at all. 
‘How do we know, you may ask, whether 
fan extinct monster was 
‘covered with hair, feath- 
ers, or seales, when only 
the bones remain? ‘The 
answer is that occas 
(Cont ge 149) 


POPULAR SCIENCE MONTHLY February, 1927 


Peering under the Earth’s Crust 


Strange forces seen working mighty changes in our 
solid globe—Boyhood of a modern magician of 
sctence—The romance of whaling —Other new books 


“Our Mobile Earth” 
By Reginald Aldworth Daly. Seritmer's. 
wy in some de- 


‘hances of our 
earthquake in 


thing. why th 
J States has 


building of 
hs vd ruggedl 
mountains are the real cause of earth~ 
‘The two great earthquake 
lly follow the course of the 
One belt is along the bor- 
Pacific Ocean basin. ‘The 
other follows the seas from 
Indies through the Him 
the Alps and Py 
the West I 
‘Most of the great earthquakes 
tory, including the San Francisco and 
Tapunese disasters, have occurred 
these belts, ‘The first, includes the 
Rocky mountains and passes just 
south of Florida, Otherwise the United 
States exeapes. 

‘The answer to many 


other amazing 


things upon the surface of the earth, 
peenn, ie to be found inside ft. Before 
tre go very far down, we come io molten 
fas, ‘The continents are netualy a crust 
flonting over this ylasey sea. If fre could 
fet through the glass, we shoud final 
od ourelves inthe “lower regions: 
wich scientists agree are really as hot us 
Tophets Here tempera 

it thousand 


causes: tectonic 

the mont damage 

tubject to forces y 

SC ound ate sing 
ng snnps, the ea 

“y the toll 


ie earthquakes is no greater 
than the murder rate in a city. 


“A Magician of Science” 
By John Winthrop Hammond. Century. 
HE first scientific experiment of the 
great Charles P, Steinmetz was a fail- 
ure, He built a tower of wooden blocks, 
fund to illuminate it placed inside it a 
lighted candle. ‘The candle set the 
blocks afire and nearly buried the house 
down, But as the young inventor was 


By Tuomas M. Jouxsox 


only five years old, his first experiment 
did not ruin his career. 

In fact, points out the author of A 
Magician of Science,” the entire boy- 
hood of Steinmetz reminds us that as 
child's natural bent is developed with 


POT sconce Bem 


How Earthquake Tremors Travel 
Crow section of the arth showing pathe of 
‘Sthauoke waves and the ten. in minute, 
taker them tobe felt at distant pines 


intelligent guidance, so will the man 
develop. From the blocks, the hoy grad- 
uated to Joe AL eiglit 


lion horsepower. 
ocks had become a org: 
ts. 


“Father's Gone A-Whaling” 

By Alice Cushing Gardiner and Nancy Cabot 
‘Ostorne. Doubleday Page 
“Whaling North and South” 
By ¥.V- Morey and 5.8, Hodgson, 

a romantic but oily 


mntury Co, 
Wines 
calling, judging from the vivid 


pictures drawn in these two books, Here 
is how the monsters of the sea are carved 
up and their treasure of oil taken out 
by the bucketful. as described in “Father's 
Gone A-Whaling” 

"The whale is fastened to the ship hy 
‘a chain and two lines, its huge weight 
banging and shaking up the ship at every 
roll of the sea. A wobbly plank staging 
is rigged above the monster. From this 
the whale's head is eut off, and then the 


blubber, which comes off in big strips 
called blanket pieces. ‘These are hoisted 
over the side and dropped into the hold 
wa 


up the blanket pieces into horse 
‘hat are mall enough, 0 gp ino 


ding the great pots 
of the try-works and throwing 
ese pieces to be. tried out, “The 

‘decks are running with oil, and every- 

body is soaked in it, 

“By and by the blanket piece is hove 
inboard and the carcass of the whale is 
let go. It floats aft in a regular smother 
‘of sharks. each one hungrier than. the 
last, Weall turn to, hand's we know how, 
to finish off the head. 

“In the head of a sperm whale is a 
regular tank, called the ease, full of the 
very sweetest and ‘the captain 

pave and 


“Phe Story of the Atom’? 

FE. Sheareroft, Greenbery. 
““Blementary Principles of Chemistry" 
mond B. Brownlee, Wm. J. Hane 


‘energy of atoms. 

the same breath they would say, 
“Who knows whether, wl is done, 
the results will he good or ‘To re. 


Tease atomic energy may be to add untold 
riches to the workd-—or to bring ‘upon 
teatastrophie destruction.” 

In these three books is told enough of 
the story of the newest discoveries of 
Science to show their infinite possbilitie. 
‘Chemists and phy its are farfrom offer- 
ing definite conclusions, but already the 
new theory has been stated that mat- 
ter is nothing but electricity, ‘That is 
the electron theory of the atom, holding 
that the atoms ofall elements are made up 
of positive and negative electricity and 
nothing else, (Continved on poe 188) 
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Could a Gale Wreck Your House? 


How to Fortify Your Foundation, Walls, Windows, 
Porches and Chimney against the Havoc of Storms 


By Joux R. McManox 


y to a group of 

hefore the wreckage 
in Miami 

last fall's catastrophe. Obviously 

the owner was somewhat proud of the 


Anchoring a 
Frame House 
A sil of the wnat type should be ted to the 
{umdaton ‘with three fourtheinch. bolt, 
‘bedded eighteen inches in Gonerete or masonry. 
‘Attach ‘the Boor joints with, ron Uatrapa 


oN ‘ 


was put up with sh 
t's that got to do with it? 
householder. “We put 
four plate on the first story 
studs and nailed down the second story 
studs on that in good style.” 

Yet there"was a, horizontal seam,” 
insisted the builder, “that was just pie 
for the hurricane to rip apart. There was 

wot even sheathing to 
Nothing but a half-ine 
some building paper to let go, plus nail 
at the foot of the studs that the earpenter 
was careless about. I happen to know 
that the house like yours across the 
street, which is still standing, has full 
length studs from foundations to, roof, 
and is diagonally sheathed besides.” 
‘That little episode offered an excellent 
demonstration of the value of good con- 
struction as a protection against. hurr. 
canes, cyclones, earthquakes, explosions 
and other catastrophes generally’ called 
“acts of providence.” Another one that 
‘comes to my mind happened out in Kan- 


sas w farmer was driving some 

visitors in his ear along a highway that 

had been in the swath of a recent eyelon 
is freakish, bo; 

it runs along for 

miles, making a clean pick-up of every- 

thing in its path, houses, barns, haystacl 


and automobiles. Then it gets kind of 
plasful and hops skips Jumps like a 
hurdle racer at the county fair. See how 


it leveled everything here but skipped 
that house there and a barn yonder,” 


“PPHATS interesting if true, 

‘of the passengers, “I 
acrobatio 
nation that 
rence in the strength of 
ppose that. the eyelone 
‘poor houses and leaves the 


ds of 
Enwnal at Lake Denmark, Nod last 
i ny houses” were 
spared and some fairly distant ones were 
wrecked. I felt the series of shocks 
twenty miles away, where I 
later had a close-up, 
of a devastated ate 
th 
“The occasional frolic of ar 


a 
along the Pacific Coast is usually de- 


scribed as eccentric in effect. Supposedly, 
it picks and chooses its’ architectural 
victims without reason, leveling an 
ancient mission and a brand-new struc- 
ture with the same malevolent tremor. 
‘Many persons apparently, believe that 
the best protection against “acts of prov- 
idence” is a rabbit's foot in the pocket 
and a horseshoe suspended over the front 
door. 


TPE fact is that practically all of the 
disasters cited are as preventable in 
their ‘major effects as smallpox and 
typhoid fever, Houses easily’ canbe 
built proof against hurricane, cyclone 
fand, tornado, “reasonably safe 
earthquake, ‘and quite secure against 
explosion. ‘The expense is not. great, 
little if any more than that for fist class, 
sound construction. And a building that 
4s proof aguint the elements is alo fie 
comfortably cool in the summer and 
ay to ke warm in winter. Tt costs 
iit nd also endures longer. 


asters” will be 16- 
garded as national 
lls, on a par 
with bootleg milk, 
contaminated water 
pply ute 
break of yellow fe- 
ver. There will beno 
alibi that. the wind 
blew hard, the area 
ves loud and 90 
cx ofall wce- 
of the country 


ing, the mat 
ter with a New York, 


generally quits before that speed. How- 


ever, if true, man creates a 
than that an 


le almost 
travels in 


ton of pressure. I would not advise bi 
windows for a hurricane or cyclone 
‘Good masonry of brick. tile, stone and 
concrete block twelve inches thick will 
Withstand everything except earthquake 
or near-by explosion. Reinforced con- 
‘rete will resist a quake. ‘That some con 
‘erete block structures collapsed in Florida 
‘only proves inferior design, 

poor materials and work- 
inc Tt was shown at 


visible in masonry through- 
ut the neighborhood. More 
chim 


large stone house, scemingly 
unseathed by the gigantic 
demoniac forces that had 
raged about it. Stanch walls 
deserve the credit 
massive nature of a 
inary aning tends to 
make it self-anchoring. 
wind pressure. Its weakness 
‘may consist in a wooden roof 
not well attached to the outer 
walls, and in defects of the 
interior wood structure. If 
floors and interior walls are 
shou 


approac! 
gidity of the outside material 
Plate should be anchored to the outer wall 
every three feet with iron bolts deepl 
embedded in the masonry, and eacl 
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with U-straps or with heavy angle irons 
and lag screws. 

However, a roof plate may well be dis- 
pensed rafter ends directly U- 
strapped 


in embedded bolts and the 
‘space between rafters filled solid with 
masonry. ‘The latter detail is excellent 
for air-tightness and fire safety, while it 
adds strength. ‘The roo! may be also 
anchored to the internal structure of the 


house by connecting rafters to attic 
floor beams, whether with iron rods or 
with boards secu nid. A. Hite 
internal t or tie the 
roof so well tothe house that i will resist 
the utmost persuasion of tornadoes and 
suchlike to go astray. 


frame house be hurrican 
‘reader in Texas, where 
ged scasiou aarerts 


'T CERTAINLY can. Wood has more 
strength than it is usually credited 


with. Its direct failure under stress in 
rare compared with separations duo to 
poor joing. A frame house i not sll 
poe eg By eg lagen pleas 


its foundations. Whether there ix a 
cellar oF not, itis well to have a complete 
foundation at least a foot thick, if con. 
crete, or sixteen inches if masonry, and 
not less than four feet deep. Such depth 
allows for flooding and undermining, and 
i “the north ives frost protection 
Heavy piers could be substituted for a 
complete foundation, but would cost 
about as mus 
‘Concrete weighs toward 150 pounds a 
‘cubic foot, and the foundation described 
‘would give a small house a 
dead weight anchorage of more 


TE SYSS the only ane of its 
kind seriously damaged. 
Ai the‘other ler butdings 
Al the other ili 
andthe. well bult homes 
‘came through safely.” 

“Did you see how a man 
was trapped in his hotel room 
Deeause he couldn't open the 
loot against wind pressure?” 

“That was some pressure, 
agrcd the architect. “At 100 

an hour, it was more 
than forty-nine pounds a 


than thirty tons, ‘There would 
be an enormous soil friction, 
besides, to resist the yanks and 
jerks of hurricane or cyclone 
f the house has the usual 

this timber should be tied to 
the foundation at not more 
than four-foot intervals with 
three quarter inch bolts em- 
bedded eighteen inches or s0 
jin conerete or masonry. Of 
course, heavy washers and 
ruts should) terminate the 
upper ends of bolts. Floor 
joists may be attached to the 
sill with iron U-straps and lag 
screws. ‘The straps should be 


yuare foot. Like the weight 
of a piano on a medium door. 
‘On a large door, about half a 


Placed so as to give room for 
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Try These Seven Mental Tests 


Sam Loyd Offers New Brain-Twisters to Prove Your Abilities 


Was He a Good Bargainer? 


FER quite a parley as to terms, T 
‘engaged a laborer to undertake te 
digging of the cellar of my new eot- 

tage. He had wanted 87 4 day, but would 
not guarantee to work steadily, and as I 
wanted the job done quickly ‘we com- 
promised on $8 a day, with a penalty of 
B15 for every day he “laid off.” 

‘At the end of sixty days the job was 
completed, but if we had settled on the 
basis of our agreement, that cellar would 
not have cost me a single cent. How 
many days do you figure he worked? 

‘Do this in your head and, if you time 
yourself, you'll gain a pretty good idea 
‘of how you compare with others in mental 
arithmetic. ‘The correct answer aud your 
rating appear on page 154. 


Check Up Your Reasoning 
Power 

8 tet Mat ill tae your 

but frst copy the 

rnlarged form to acconn- 


An the upper section place 
ckers as shown; in the 

me ight Hck, checkers 
he proposition is to effect a transposi- 
blacks to be 


ne square to 
additional privilege 


do not have to move 
nl jump the sixteen 
+ you like as long as 

.v horizontal. or 
‘vertical. For the opening, as you see. you 
muy move or jump north, south, east o 
‘west. Keep a record of your moves, writ- 
ing them down in sequence, a, for exam 


ple: move east, jump west, move west, 
Jump east, and’s0 on. 
‘This problem would be quite easy to 
work out if you allowed: yourself an 
definite number of moves; but to make 
‘real Lest of your mental agility. can 
you do it in the mi 
inoves. and. jumps 
forty-six shifts. ‘This will take you some 
time to do, but time yourself and then 
turn to page 154 for your rating. 


One for Mental Sharpshooters 


HREE crack shots fired six shots 
each at the same target, and all 


alike? "See how long it takes you: then 
turn to page 154 for your rating at men- 
tal sharpshooting. 


Have You Sharp Eyes? 


'HIS line of letters was a readable 
sentence before the 


ITTYNITTEDHALILTS 


‘Can you make the sentence? As a test, 
it will show whether your evesare quick at, 
pictures as a whole and in detail. 
‘Time yourself, then turn to page 134. 


Have You a Good Vocabulary? 


UDY for a moment this example of 
‘a word square. Notice how the five 
words can be spelled vertically as well as 
horizontally: 
CHALK 


Can you construct a similar square from 
five five-letter words which fit the follow- 
ing definitions? 

‘A recess: a lazy fellow; a giel’s name; 
flocks: to rub out. 

Tests of this kind draw upon your 
vocabulary and show your readiness with 
words. Note the time you take, then turn 
to page 154 for your rating. 


Your Skill at Mathematics 


“TITS no joke about the biggest fish al- 
ggettingaway,” remarked an od 
angler. “The biggest tuna I ever saw 
“played” me for three hours and finally 
‘made a parting leap over the skiff. 
Pressed for data, this mathematical 
fisherman repli 
“Well, Tcaleulate that. the monster's 
head was two and one half fect long, his 
body one foot less than the combined 
Jengths of his head and tail, and his tail 
‘was one half foot less than one half of the 
combined lengths of his head and body’ 
‘Can you prove this fish story by cal- 
culating mentally what the length of that 
Jost tuna must have been? ‘The time it 
takes. you will be an index of your skill 
at arithmetical deduction, Your rating 
Will be found on page 134. 


T 


A Test of Analytical Ability 


TOUR recess at this quilt puzale 
stouldetablnh, your claim to high 

analytical ability and keenness of percep- 
tion with geometric forms. 

‘An old lady received for Christmas a 
beautiful patchwork quilt. whi 
sented the handiwork of el 
daughters. Each girl co 
‘square piece made up of one or more little 
‘squares, and these square pieces of varied 
‘ines were joined together to form a 18-1 


“Time yourself, then tura to page 154 
for your rating. 


‘Sam Loyd, most famous puzzle maker 
in the world, offers readers of POPULAR 
SCIENCE MONTHLY something more 
than mere brain-twisters, in the puzzles 
appearing on this page from month to 
month. As tests of your mental abilities, 
they arean aid in judging yourself, as 
well as a source of entertainment. 


“a 
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Model Making Lures America 


TINY speed boat, less than three 
feet long, went tearing down the 
lake at better than a twenty. 

au-hour clip. plume of spray shot 

at each side. ‘The bow was well out of 

‘water, and aa the little boat skated over 

the surface a staceato roar came from the 

miniature, homemacde gasoline motor that, 
spun the propeller several thousand times 

‘minut 


"That's what I call a $12,000 thrill for 
812.00!" a man standing next to me 
shouted, “All the thrills and none of the 


danger!” 

‘We craned our necks to see wheth 
tiny speed boat would crash a 
bank before the owner, running 


Soninneainoe ie 
years now, and a time I start one off I 
ck out of it as fT were at 
old Cup racer, My pocket- 
Trying even the x: 
{aust pipe on one of the flexed speed 
Seat, but Fenn act ke a rogular mi 
millionaire in the model speed boat game. 
Tone gets smashed, Tecan fxitwith afew 
dollars’ worth of parts and a little time 
spent in my shop. I try out all kinds of 
new ideas to get more speed. Just now 
‘T'm working on a new type high pressure 
fash boiler that’s sure to give me at least 
three miles more speed.” 


HAD gon ‘knear my home asa 
result of a brief item in the newspaper 

that a model speed boat regatta was to be 

held. ‘To my mind had come a haz 

{ure of miniature boats crawl 

surface of the water at about the speed of 

lazy goldfish. 

But" here was something T hadn't 
pictured, something that very quickly 
dispelled my earlier impression, Here 
‘were skilfully built racing models. Feath- 
erweight hulls carried two, three or 
four-cylinder, homemade steam engines 
connected to tubular boilers. Small zaso- 
Tine blowtorches burned with roaring 
flames under the minute boilers, generat 


ing a steam pressure 
'{ found tat model making is a 
ilar hobby through 


ne or more followers 
eas ei Gan teens eee oe 
ipo the carn Cosas in, 


a ang lyreres eee 


‘Models of almost 
type of machinery have 


Marvels of tinycraft show amazing 
powerand speed—Could you equal the 
craftsmanship of those shown here? 


Product of His Own Skill 
William T, Fernald, of Mount Vernon, 


miniatures are especially popular, ranging 
from a tiny track measuring only five 
eighths of ‘an, inch “between rule 
faa potest! 
jo at faire and amusement 
park 
‘Marine models also attract widespread 
interest Speed boats, auch as were i 
in ‘are only one branel 
onus of mori boat tan re 
terested, for example, in duplicating 
miniature water craft other than speed 
boats, from the harbor tug to the ocean 
‘going liner. 


ypof a scale model 
otive that Ties the 
greatest challenge to the skill of a com- 
petent workman. Many craftsmen do 
not stop with locomotives, They build 
and operate complete syste mall 
gage with every detail of equipment in 
miniature, including elaborate signal 
and switching ‘pperatus. Stationary 
steam engines are also popular, as are 
tractors and automobiles 

Model making, I found, has become an 
important factor in many lines of indus 
ty, because it is often possible to try out 
new mechanical ideas on a small 
and save the expense of full sized exper 
‘mental machinery. This applies partien- 
larly to complicated machinery of large 
size, where it is diffieult to visualize the 
completed machine from the blueprints. 
‘X great tool works, for instance, recently 
used a model to determine the proper 
shape and proportions of a gigantic car 
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to a New Pastime 


By John E. Lodge 


id as a result saved 


thousands of dollars, 
T talked with a number of model en- 

iasts. ‘The reasons they give for 
pastime are as many and varied as 

levices they make. 

he thing Tike het about this model 

ing hobby,” explained one man who 

esa. specialty of building models of 


nut in ordinary work you 
have a chance to exercise your own 
ingenuity, If you! want to depart from 
strict scale 
working job, there's no reason why you 
shouldn't 


HERE. perhaps is the reason the 
"Tietty ee enna times betes 


many people, Tt permits a man to develop 
Hi sk with tools and is ingenuity and 
inventive powers at the same time, 
Model makers will tell you that some of 
the men now prominent as the heads of 
‘our biggest manufacturing concerns are 
model makers, Walter P. Chrysler, fa 
mous automobile engineer, points. pride- 
fully toa remarkably accurate. scale 
model of steam locomotive which he 
built and operated on a track in his back 
yard, Others have found that. model 
inuking developed skill in working out 
difficult mechanical problems. Howard 
Greene, designer of intricate motion 

ture cameras for the Department of 


SM. Truitt of Picton, Arie 
Bull he elaborate stenmm loca: 


this to 


Thave been a professional machinist, 
but I find that the ordinary machinist’s 
training is by no means sufficient for the 
work of designing and building scientific 
instruments, which requires the some- 
‘what peculiar training that a model maker 
ets if he really digs in earnestly. I find 
that, though I have at my disposal a 
large machine shop and good machinists, 
they ean’t do my work. 30 [ have a little 
shop of my own and do it myself: 


N THE other hand, model making 
relaxation to countless me 
gaged during working hours 
different oceupati 

Ttis the best a 
have found yet,” explained alawyer whose 
practice runs to highly techaical and 
complicated civil actions. “It seems 
strange that the mental effort necessary 
to solve a knotty problem in model mak- 
ing should act as a panacea for legal 
worries. I suppose it is because the work 
is so entirely different and the concentra- 
tion drives my mind out of its usual rut,” 


Hauls a Boatload of Four 


Patience and perseverance in over- 
coming obstacles seem to me to be out 
standing characteristics of all model 


makers. The work naturally. develops 
del makers. can 


these, traits, Few 
afford the elaborate 
trodern tool room, and 
tackle the bu 
velously perfect models as are shown on 
these pages. What the i 


nck in equi 
ment they make up in figuring out ws 
to accomplish the results without. 


the tools ordinarily used for the 


cat oa metal part the 
fepemtot henner tance, may 
be compelled throvgh lack of eq 

toe file snd hack saw. 


A MAN living near my home i finihe 
ing up the work on a steam loco- 
motive that is true to seale 


Fie 


He Finds New Speed for Light 


above, om two, mountain 


‘he more accurate figure, which will mow be used by seeotats 


On thve pages are prevented cach month bie 
Sorin Ratu terry onl ror hate 
‘practical bearing on our verpiay problems. 
Is the United States Sinking? 
JROPERTY owners on the shore lines 


‘There are two po 
the apparent. loweri 
const at the rate of one or, two fet : 
‘century, lual sinking of 
the wfbieeptinent heather scapes 
in the sea level, To solve the mystery, 
geologists have just begun a series of 
ene aati a 
iy tide gages 
Lo 


Eastport, Me 


‘estigations not only are of 
interest from a purely scientific stand- 

oint, but affect every owner of property 
long. the scean, Where waver attack 
the coast. the value of property, may he 
determined largely hy the probable future 
rate of coast erosion and by the extent 
of engineering works required for protec 
tion against this erosion. 


Fighting Fire with “Snow” 


EFORE many months we may see 
firemen fighting a stubborn blaze, not 
with powerful streams. of water, but 
with flurries of supercold snow! A re- 
markable new fire extingu 
ermany, emplo 
le gas, the same gas that 
‘makes bubbles in soda water. ‘The snow 
is cooled to more than a hundred degrees 


below zero. 
Because of the ability of earbon dioxide 
has already been 


as to smother a fi 
sed in some types of fire extinguishers, 


he wind of ht, Albert A: Micha, of Chicago, now pte 
‘New experiments with octagonal mirrors, 
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In the new process the gas 
is liquefied under high pres- 
sureinstrongsstecl cylinders. 
When a fireman opens a 


ders, the eseaping liquid i 
‘tantly freezes into snow- 

lich are blown over 
.. The intense cold of 


of the gas to put out the fire. 


How's Your Bed? 


save at leat two ha 
rest every night by sleeping 
‘on a good, soft bed. Such is 
the conclusion reached by 
Dr. Donald Laird, head of the department 
of psychology at Colgate University, fol- 
lowing a series of interesting experiments 
with students. By measurements of 
mental reactions in terms of calories, he 
found that a soft bed will build as much 

rental energy in six hours asa hard bed 
will build in eight, 


Mars May Really Have Martians 


STRONOMERS who trained their 
lescopes on Mars during its Intest 
‘Visit in our neighborhood a few weeks ago, 
made two important discoveries. Meas 
urements of the temperatures, made by 
Dr. W, W. Coblents of the 
of Standards and Dr. C. 0. 
the Lowell Observatory. Flagstalf, 
show conclusively, they say, that there ix 
Mecae verenthi tor ental ancl piest 
fe. ‘They place these temperatures at 
sorely dagen ‘and abo 
‘At the same time Dr. E. M. Antoniadi 
working at the Meudon Observatory nea 
Paris, observed significant changes in th 
shapes of dark arcas, strengthen 


What Antifreeze Solutions 
Do to Your Car 
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Science Extends 


“Snow”? for Fire Fighting, Radium 


belief of leading astronomers that the 
dark patches, bluish-green in color, are 
areas of vegetation, 

‘Thus, while ax yet there is no proof 
that life exists on Mars, scientists: now 
have proof that it is not impossible. 


Discover Filter for Radium Rays 


IVE years ago the women of America 

hestowed upon Madame Curie, dis 
‘coverer of radium, a gift of one twent 
‘ighth of an ounceof theprecious element, 
‘worth $100,000,. Today the gift has been 
Turned fit for all the world, for 
frorkers fa Mndame Gurie's iaboretory 
Paris now have found a way to prevent 
injury’ to the flesh of a patient’ during 
radium treatment, 

“The method is to wrap the ra 
in w sheath of a dense metal, such us plat= 
inum, and many layers of gauze, provid- 
ing a filter for the rays that are needed. 


n tube 


Finds Goats Living in Tree Tops 


OATS calml) turing in tree tops: 
‘were one of the strange tights seen 
by Dr. Ds G, Fairchild, of the U. 8 


Depariment of Agriculture, on a recent 
botanical tour around the world. A large 
part of southern Morocco, Africa, he ex- 
plains, isovergrown with forests so gnarled 
fand grown together that the ground un- 

is quite barren. Consequently 
ly pasture for the natives’ gout 
herds is in the branches, and the animals 
have become expert climbers. ‘They have 
regular paths and runways among the 
ranches, and thrive.on the leaves and 
yellow, plutnlike fru 


Greek Tomb Yields New Treasure 


WELRY that for magnificence and 

marvelous workmanship challenges 
comparison with the best. of today, 
though it was produced 8,000 years ago, 
has come to light in an ancient beehive 


Just what fect antifreesenlutions have on cae, besides their legitimate purpose of preventing 
Frecang is the sabject of tate at the U. 8: Boren of Standards. 11. X- Cummings, chet of 
the automotive secon, ia thown with the complicated spparstut specially contracted or 
{heat testa Poetical attention ia besng paid to the corrontve or Fonting effects of the wolatens 
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Its Chain of Conquests 


Filter, Bottled Oxygen among Advances 


tomb in Greece, Called the most im- 
* portant find in Greece in thiety years, the 
treasure includes golden drinking cups, 
necklaces of gold rosettes, signet rings 
and other ornaments and vessels, 

Be rae dacorered by 8, arsop, of 
Swedish archeologists headed 
itea W. erson of Upsala Univer 


‘after peasants had been noticed removing 
es from. a tobacco, field neat 


flat. st 
Midea, ‘The debris was cleared ai 
the skeletons of a king, queen 
Princess were found, 
contemporary with the tomb of Tutankh- 
amen in Egypt, are now being studied in 
the Greek museum at Nauplia, 


High-Speed Radio Links World 


WITH the inauguration of high-speed. 
semisecret wireless service between 
England and Canada, using the new 
Marconi beam system of transmission, 
another important step in world com 

~ation ‘was taken the other day. 
‘The next few montha will sce all the eo 
f the world linked by new “bea 


‘The beam system differs from ordinary: 


radio transmission in the same way that 
& searchlight differs from an ordinary 
ip» Whereas the usual broadeas 


ends out radio energy in all dire 

he beam station concentrates i 

‘one definite direction. 

‘The extraordinary speed of 
Tn the England-Canada 
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‘Testing a Bee's Habits 
Scicotate of the U. 8, Department 
St Agrcaiture are learning pew facts 
‘Shout bees, by remartable teste. 


+ 1250 letters @ minute may be 
cither direction, or 2500 letters a 

ate over a complete cireuit. At the 
time much less power is required. 


Skin Rashes from Odd Causes 


FFECTS like those of poison ivy are 

produced on the skin of many per. 
tons by substances they come in contact 
with in their daily work, reported Prof. 
Max Touton of the University of Wies: 


aden to a recent Gi 
medical congress, 
players are poisoned by’ thi 
they use on their bows, 
players by the gra 


flute 
dilla wood of which theie in- 


struments are made 
drewers by the quini 


gs me ll 
in vegetable packing houses are poi 
by the vegetables, 

Efforts to build up resist 
Iation with small 
‘causing subst 
are meeting Wi 


How Your Hair Can Betray You 


NY, hair on your had is jut a cor 
tain mark of your 

ints, "That 

hake se of thin scientific fact was 

portance 

in the no 


Thuman hair, exam 
ful microscope, has 
‘ales, much like the 
ter of the hair 
the el 


tiny overlappin 
les of fishes, 


Among the 
tae ofthe bie, 
size of the scale-tike units, 
Of the hair surface. 


Bottled Oxygen for Aviators 
LIMBERS of the air 


fs 
fempting 
altitudes have earried oxygen in the form 
OF compressed gag in ste end 
‘oxygen bottle, invente 
member of the French  Academ 
Sciences, contains an electric lamp which 
‘vaporizes the liquid oxygen as nede. 


(WO years ago the president of a 
Targe eastern corporation made his 
nual pilgrimage toa 

technical college forthe purpase of selec 


from the senior class enough men to 


Ail his requirements for engineers. ‘The 
dean, a friend of many years? standing, 
welcomed the manufacturer cordially, but 
xpremed xurprise at his premature ar- 
rival. It had heen his custom to time his 
visit immediately after the final examina- 

index to the 


‘This year, however, the men had 
to tuke their tests ‘when the visitor 
arrived, and he straightway proceeded to 
break another precedent—that of inter- 
viewing each young man before making 
hig decsio 


“That's all T ask.” 
‘The deat Jed his friend tothe assembly 
hall, where the senior clans was holdin 


ished dean. 


tensive search he had 
sand then went to the: 
‘note of his selections. 
aifteuty tn placa of 

iculty in placing @ majority of its 
anual ‘students. A certain amount 
of its output is virtually contracted for 
each year by, manufacturers in need of 
trained men, ‘This particular school, with 
reputation for. scholars 
manufacturers of high standing, whose 
plants offered excellent opportunities 
for" bright young engineers. 
dean's Visitor was one of these. 


I sof: ng wo si 

man’s, mystifying performance 
was that the selections fe had made 
half his usual annual 
the dean re- 


‘You know you have selected only 
fifteen?” he asked. 

nufacturer nodded. 

le business depression, per- 
suggested the dean. 
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1g of the sort,” laughed the 
“Never better. 
“Then why—" the dean began, but 


the other cut him off. 
“Tean’t explain now,” he said. “Next 


perhaps.” And with that he took 
Kielce 
‘The reason for the employer's reticence 


vera pyeat 


‘was simply a matter of pride. He was 
ing an experiment—to him, an 
tremely radical one—which he did n 
‘wish to explain until he had an opportu 
my tg ive it thoroagh tat ; 

ividently the radical departure proved 
succesful for he followed the sane 


“You said last year, 
manufacturer, “that you would tell me 


he reminded the 


what it's all abou 
“Tt can be explained in one word.” 
plied the other.“ Physiognomy.” 
He went on to say that he had become 
interested in the application of that s0- 
called science to the classification of men 


ELVEN if yu do ok agree withthe physiog. 
omits, you will find Me. While’ article 
Miulaling reading. From hetiedf Aridale, 
tcho was the fire seiler of record to allempl 
classification of humanity on the basis of ehar- 


acter, physiogrony has had the serious allen- 
{ion of mankind. Moat modern scientists do 
nol endorse it, bul the subject is of endless fas- 
‘ination to the layman. 
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What Does Your Face 


See What Physiognomists Say 
Features Reveal to Him 


By Wiuram 


according to their business abilities: be- 
coming engrossed to such an extent that 
he decided to try it out himself, 

“And how has it succeeded?” asked 
the dean, 

ets Not only are the men of 
but th 


‘Phe dean smiled ruefully. 
“Yes, L see, 


F ALL the “olog 
for which their proponents. 
ability to take the measure of a man’ 
character, perhaps none has won such a 
hold on the public mind as physiognomy. 
In recent years its scope has widened, 
Originally practiced as a means of judg: 


‘an individual's characteristies, it has 
of late con 


into use in the selection of 
m of crite 
pplicntion is 


in determining an i 
ion to diferent. types 
veryone practices physiognomy to 
some extent. "We speak of a man with a 
“frank, open countenance”; of another 


‘peesone 
ratty-tooking 
ually in rather haphazard fashion. 


atu 
Probably your aystem does not agres 


with mine. Physiognomists, on the other 
hand, have formulated an’almost iron- 
dad Set of rules. Apply them carefully, 
they aay. and you've got. your man 


Ra complete analysis you must ob- 

serve the following features: the fore= 
head, brows, eyes, lids and lashes, nose, 
mouth, and general contour of the face 
and head. ‘The physiognomist also makes 
tse of phrenology, ‘or tho study of ead 


oe an epieed 
arlier article on that sunject in 
Porttan Sciexce Monty, believe 
that ‘every human 
thought has its origi 
part of the brain. ‘There are more 
than forty of these parts, covering 
the whole range of human thought 
In addition, 
has grouped faculties of the 
same general type. In arow over the 
eyes are the perceptive facu 
those that enable us to dist 
forms, colors, weight, siz, ti 
soon. Higher up aré the facul 
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‘Fell Your Boss? 


Your Eyes, Nose, Mouth and Other 
Concerning Your Abilities 


J. Wurre, Jr. 


thought. ‘The top of the I 
of the qualities of venera 
faith, while the hack of t 


Home, children, Wile al 
in passing judgment on the individual, 
the phrenologists imagine the existence of 
a vertical line splitting the head in two 
passing through the ear. The qual- 
ies forward of that organ are principally 
of the mental type: those to the rear are 
playpen Hence a position of the er too 
far back would indicate a preponderance 
‘of mental attributes; too far forward 
‘wold betray an excess of animal nature. 
Having determined from the shape of 
the head the general mental make-up of 
the subject, the physiog 
step further and takes inventory of the 
face. He scans the eyebrows, the eyes, 
ashes, nose, mouth, lips and ehin in turn, 
and then takes in the whole effect, full 
face and profile. 


EMININE dea of henuty demand 
eyebrows of pencil-like fineness, 

lesion k's jroviied the gor ak 
delicate instruments to narrow their 
rable torture 


half the 


a 
when they view the result; for the faintly 
e are informed, is the 


same way, as 
the eye. If, 


cause for pe 
physiognomists say 
‘the successful man, one who is in- 
clined somewhat toward inventive 
lines. He will be strong physically, 
intense and energetic, and will have 


eis a tt 
wr gels litle “rou 
‘iver the subject. A wa 


HYSIOGNOMISTS are most 

‘emphatic in their warning that 
no attempt should be made to 
judge a person’s character until 


posed to reveal resentful p 
son; eyebrows that run up from the nose 
a changeable; untrustworthy nature. 


‘morial have Inid great stress on t 
eyes, especially those of women. Phys- 
ist as enthusiastic about 
in entirely different reason, 
‘The eye, they say, is the one feature that 
cannot be controlled by the will. You 
probably are always a little suspi 
about a person who refuses to meet your 
exer. Of course thal is with some the 
result of self-conseio 
instances @ man 
betray him. Physiog y 
more an attempt is made to control the 
the ‘more it will betray to the 


: “the, all of th ope that 
the physiognomist jud the con- 
formation of the upper and lower lide as 
ell His ideal eye is clear lightly deep. 
fet, with a fll pupil The upper hd 
droops aver the ball, partly obscuring 
the pupil. but the droop should not be 
te of relacation or the result of lack of 
‘muscular control; i 

mental concentration. The lower 
drawn up to the extent of just touching, 


all the returns are in, weigh all the 
making your de- 
they say, you 
may find Boag features; ie tte 
ese arora ee bas 
iro seth, PEER Gee SE 
ti pinta Aen ‘The proper “tush worker” has a long face, crafty eyes ands squat 


foo f 


covering somewhat, the pupil. "The 
iris is large, while the eye as a whol 
the appearance of being set. deeper into 


the face at the outside corner than next 
to the nose. 

Using your index finger as a gage, 
measure the width of your eye, then see 
hhow that compares with the distance from 
the inner corner of one eye to the other. 
If they measure the same, you can ask 
no more, for that is a rating of 100 per- 
cent. If the distance between eyes is 
greater than the wi 

he mental 


nomist a 
( i endow= 

|, mercenary nature, 
Small, oblique eyes, et and 
‘lose ‘together, with the lids nar- 
rowed over them indicate to him 
deceitfulness, irritabil 


HAT je the extreme type, we 
"Tere tsid. spire donee 
completely must he found in com. 
fooction, With ‘otler’ uafeverdhlg 
features, "For example, the sal 
tyes with narrowed Tide may alo 
Spuly to the shrewd but not neces. 
SSRI donee pron 
“Another none to compliment 
exes laze Lok no par mulls 
to it—with a thice upper Ia that 
Aroops Hatem. ‘That bespeaks to 
ognomist an alualeas ort 


of individual, one whose sole con- 


lacking in courage. 
“Most of the rules regarding the 
eve follow a line of reasoning that 


iSquiteap- (Continued on page 155) 


Stained Ice Windows Glow in Sun 


‘Though they melt sway when the thermom- 
ined ice windows” see bens 


It Makes Daylight 
‘To imitate conditions under which 


‘Who Cares for Size? 


Awarded» Grand Prise in Rome for the 
‘eat smal ar, the unusual machine below 
edciven by 8 diminutive four borverecr 
fmotor. The stuling: chauffeur le Glenn 
‘lonter, ator, taking family For 8 apn 
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Odd Products of 


A Boy's Dream 
of a Real Kite! 
Here's hte that 
‘tint ata the 
heart of one kite: 
‘mad boy! Flying, 
Remenntres Ny 
feet from head to 
tail. A wpectacular 
Teature we the ud 
den shooting ot 8 
huge buttery trom 
fend'to end. Ain 
Teen-year-old 
Schoatbey of Los 
‘ngeen” mate 


If Tariff Walls Could Be Seen by the Eye— 
‘Tariff barriers in Burope are strikingly ostrated by real walle 
(ca the map sbove, designed by & member of the British para 
‘Sent. For example, Spars high wall, indicating her high tart, 


SG contre with France's much lower wal, whe Rens’ wall 
i Soped by burbel wire to emphanize her extreme fetecton 
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Human Ingenuity 


Garage Becomes 
His Observatory 


‘They're Only 


ALREADY we have paper 
ts per ear wheels, and 
appears way yet live in paper 

'. iptor, Yowan Pesh- 
nical building 
le of paper aud seven other 


ingredients, kept secret by thediseovere 
Fire-and waterproof, the material is sai 
‘to be undamaged by nailing and to be 


suitable for use in one-story and two 
story buildings. 

Th its astonishing use for fire buckets, 
paper is coiled into rope and pressed into 
Mhape. A coating of bright red paint con 
pletes te bucket. Car wheels are pressed 
From kindof paper known as calendered 


rye-straw board under a terrific force of 
five hundred tons. Circular sheets 
made into wheels by being smeared wit 
flour paste and pressed together into sol 
blocks, Steel tires and iron 
added, and the finished wheel 
Figidity more than sufficient for heavy 
railroad service. 


What Gas Will Do 


A GAS company ae figured out that 
1000 cubic feet of gas will: Cook 
heat shav= 
mast sufficient 


° Ao the work of two hens in 
hatching eggs; broil seventy three-pound 
‘steaks; barhecue enough ham to make 
1750 sandwiches. 


Borie wernt svc amazing delicacy as to 
include the wings of flies among its work- 
ing parts, a new instrument has been 
early completed by Andrew Cramer, 
muster craftsman of the Smithsonian 
Institution, Washington, D. C., to be 
used in measuring infinitesimal quantities 
fof heat in the spectra of distant stars. 
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e Victims Lowered to Safety in Novel Bags 


[oS to safety in 
this novel bag, a fire vie~ 
‘tim may be placed in an am- 
bulance and rushed to a hos- 
ital still completely incased 
‘A useful form of stretch 
er, enables an injured 
person to be handled expedi- 
Zously with s minimum of 
discomfort to. the sufferer 
Straps fasten him securely to 
the framework, while other 
fasteners close'the covering 
tightly about him, so that Ube 
folding fabric thay’ P 
fim from smoke 
abe’ is kt down to earth, 
‘The photograph, taken at a 
demonstration testy shows 
how this i done. 
W.H. Blake, the inventor, 
tamabite ever for Res- 
‘cue Squad No. 1 of the Los 
i, fire depart” 


the gentlest possible w 


9 


Now the Loudspeaker Fiddle! 


ful instruments of 
inventor calls it a “violinofon.” 


4 


‘Toy Phonograph Plays Records: 
“JUST like grow 

miniature phonograph, made 
sheet metal and a eal working machi 
that stops, starts, and plays like the larger 
models. Th me 


standard among several manufacturers. 


A “Vacuum Cleaner" for Mines 
1e growing Ws 
s for bori 


1g that gr 
dust... Drilling 
fills the h 


ed from spread 
ing to the air, At the point where the 
nil enters the rock, the dust is sucks 


saping from the deill. 
‘an odd sort of va 


World's Biggest Organ Installed 


HEN the world’s greatest organ, 

_W in Liverpool Cathedral, Engl 
being tuned, the workmen have to con 
nicate with the assistant at the keys 

through no fewer tl 
phones! ‘This huge i 
pleted only a few weeks ago, having been 
started before th Tt has 10,054 


Auto Bumper Protects Pedestrians 


TES slmost imposible 
to berun over by 
‘auto that carries this 
newest safety bumper. 
When not in action, it 
resembles any other tri- 
ple bar bumper. But 
when the emerge 

brake is applied, the 
lower rail with its screen, 
of steel chains drops 
down to within an inch 
of the ground, while the 
upper one is lifted an 
equal distance. The 
photo shows the inven- 
tor, Guiseppe Gaglio, of 
San Jose, Calif., demon- 
strating the new bumper. 
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Tractor Saws Logs and Fells Trees with New Attachment 


brush, and saws up 


It doe 


Skates for Cross-Country Runs! 


Power supplied through a belt to a 
series of geared shafts drives the saw at 
‘a high rate, with a “tooth speed” or 
Tinea velocity at the outer edge of 10.000 can be mowed with it, it 
inute—twice the speed of an as grass with an old-fashioned scythe 


Uncle Sam Builds Giant Diesels for His Ships 


TILED as a 
vvel of modern m 
chanical genius, 1 
reat Diesel engine pi 
tured here, made for the 
United States Shipping 
Board, is the first of 
fourteen to be in 
in United State 
‘The new 
thirty-dlay' test, burning 
crude oil such as is used 


ESE modern seven-league boots 
really roller skates, with three 


calls them, enable the wearer to jump at 
steam Yewels of similar full speed over ditches and knee-high 
Power. It has four eyl-ohstructions. According to the Dresden. 
Inders of a double act: jman 
two-cycle type, de- 

livering power at cach equals 
alternate stroke of the 

On a good road th 


on (ina le 
ile piston, power in de- without tetguing the ol 
livered only on every “The skates have a special brake, and 
fourth stroke) It de-y single Lightening lever attaches the 
livers 2900 horsepower wheels to the shoes. 

at nloctg-five revahe- 

tions a minute. The 
tngine ls thirtysive feet 
leap. trentysfive fect flee, nentar re, being 
High and weighs 00.000 made by machinery developed for the 
Pounds a'cut in weight. purpose by the Ricion Tasttate, Pitts 
SPabout thirty percent). burgh 
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Novel Devices Gathered 
> 2 ‘ 4 f oy ny = 
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Here and ©7here 


Harmonica Pitch Pipe 


Hope for th 


Berlin Has Ar 
Police of Belin are 1 


Militarizing the 
Safety Razor 


Give Him a Sitent Piano! 


nt their children to 
bbut who dread the 


designed especially for musical beginners, 
Built in a neat leather case, the device 
has octave keyboard said to du- 
plicate exactly the action of a real piano 
in all respects save production of sound, 
Piano action springs givea genuine “feel” 

to the keys, which are the regulation 
white ivorine and ebony. 


Flashlight Needs No Battery 


reconsidering 
cy, and 


ashlight furnishes light 
for three 


How Much Do You Know of 
the World You Live In? 
P YOU are as keenly observant 


na you abould be you ooght 
te able to answer at least hall of 
the following questions, selected 


from hundreds sent readers. 
‘Turn to page 138 for the correct 


1. Where do grizzly bears tive 
wa ee 


2. What state has the greatest 
railway mileage? 
4. Why Is the explor 
WRorth Pole counidered te 
portant? 
4. Where did the ancient Aztecs 
5. What group of Islands hay 
‘one for each day in theyear? 
6 Where does quinine come 
7. What Is the most famous 
historic’ monument In. 
England? 
8. What African ‘country is 
Tuled by negroes? 
9. What was the purpose of the 
Sphinx? 
19, What is the wettest spot in 
the world ? 
11, Where doos the United States 
solca 
12, Why are so many islands of 
‘the South Seas surrounded 
by reels? 
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Baby Carriage on a Walking Stick 


tle Mary gets tv of walk- 

now stop ovinging 
tualimber an paobtrasve’ at 
le of 


produce a baby carriage, the 
which is the walking stick itself. To fold 
it up again, he rolls up the strongly 
woven canvas snugly around rods that 
form the framework of the novel gocart. 


Reginald Weatherell, British auto raci 
driver, who invented the ingenious dev: 
in his spare momentsaway from the speed- 
way. believes that he thus has solved one 
of the problems of parenthood. 


He Thumb-Tags Phone Books 


ELIEVING that much time could be 

saved in business offices if telephone 
directories were thumb-tagged to mark 
the alphabetical sections, a Londoner put 
his idea to practical use and is now earn- 
ing $5,000 a year. Armed with a concave 
cchisel, hammer, and a small steel stamp 
for each letter of the alphabet, he makes 
daily roundsof offices and stores, charging. 
‘a quarter for each book thumb-tagged. 


New Goggles More Comfortable 


N MANY ine 
dustries the 
wearing of gon. 
sles as a safety 
measure has 
been hindered by 
the workman's 
prejudice aguinst 
their inconven- 
ence. Anew 
type, su 
from a helmet of 
Tight material, is 
designed s0 as to 
feauise no more 
discomfort than 
the wearing of an ordinary cap or hat. 
Side straps with a row of attachment 
holes provide adjustment to fit any face, 
and are so hinged that they may he bent 
to shape according to individual needs. 


He docm't object to 
‘wearing the new gorelen, 
SSipented: froma cap 
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Clamping the framework to his cane given 
‘hi a sturdy carriage to trundie her home 


Ants May Wreck Your Home 
N BLISSFUL ignorance of what is 
going on beneath us, we sit in our 


homes while tiny ants are eating away 
Beams and floors 

time reduced 

to crumbling dust Tittle known, 


termite, the destructive white ant, 
In one 


stance a piano fell through 
a house; a sofa fell through 

jother. Danage to private 
hhomes from white ants has resulted in 
to hundreds of dollars, 


from contact with the ground is sufficient, 
since all the forty-two species of house: 
wrecking ant are underground. borers. 
Creosote-impregnated wood, and the 
facing of all subterranean brickwork with 
‘concrete, are recommended, 


Wing-Shifting Wheel Controls Plane’s Balance 


NTRARY to usual a 
‘strange new biplane mi the 
danger of aerial mishaps by having a 
staggered construction that. places the 
lower wing some distance behind the 
upper one. Instead of the ordinary: sta- 
billzer that balances the craft in mid-air, 
the pilot has at his right hand a wheel 
shifts the relative positions of the 
ire wings, Equipped with this extraor- 
the plane cannot “pos 
into a dangerous 
Position, according to its designers, 50 
effectively is it balanced in flight. 
“Staggered decalage.” as the new de- 


ne design, 


sign is called, was o 
research department of the California 
Institute of Technology, Pasadena, as a 
result of experiments there by Alfred 
‘Merrill, instructor in aerodynamics, 


4 
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Wrench Leaves One Hand Free 
HANKS to the sliding sleeve on this 


wrench, you ean reach into an almost 
inaccessible place, hook the wrench over a 
the jaws 


sliding sleeve closes the mobile 
ower jaw when the wrench is hooked over 
‘a nut and the sleeve grip is pulled, Ad- 
justinent is said to be within a thousandth 
‘of an inch. A pipe wrench can also be had 
with this one-hand adjustment feature. 


New Stone Grinds Wood Pulp 
'N THE manufacture of edged tools and 


velope 
pulp logs state necessary for the 
production of newsprint paper. 


‘The wheel is made of the abras 


to offer a 
than sundsto 


Exriaoroiyany accuuacy in 
wry Was a feature of rece 


ig target a 
scant fifteen feet long at adistance of more 
than es. The voldiers were mente 
bers of Battery E, 62nd Coast Artillery. 
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Aquatic Harvester Mows Down Swamp Grass 


HARVESTER 


is the latest weapon 
in man’s war against 


the ‘mosquito, - The 
‘odd craft, propelled 
by a marine engine, 
pushes its way 
through swamps 
where the winged pest 
is bred, mowing down, 
the tall grass that har- 
bors them as it goes. 
Each body of water, 
as soon as cleared, is 
then stocked with fish 
that feed on the mos 
quito larvae. 
‘The Fres 


irpose i served, for not only are mow 
Fuiloee eliminated, but valuable foh take 


Man made stone replaces natural sandstone ia 
‘his grinding whee for reducing toes pulp. 
Longer ie is cinimed for the arial sone 


‘Telephone Poles on Oregon Lake an Odd Sight 


ELEPHONE linesmen laying a wire 
across a lake in the Santiam forest 
Oregon, resorted to a unique device, illus: 
trated at the left, to carry their lines over 
the water. ‘They erected the telephone 
poles on pontoons, which were then an- 
cored, into place with huge rocks and 
The pontoons, are made of lows, 
With crospieces holding them 
‘The pote is erected on a crosspicce, braced 
ks nailed to the log ends, and swing- 
attached to 
uarter of a mile across the 
Tine carries the tele- 


pont 
Wires to connect up with pole lines 
Feating to ranger lookout stations. 


Oxygen Hood for the Sick 


EUMONIA sufferers can now have 
yygen administered to them in 
greater degree and with less discomfort, 
by the use of two new inventions. One 
ism hood tent. which can be used in homes. 
‘The other isan oxygen chamber for use in 
hospitals. Both, itis said, will probably 
replace the old funnel method. Dr. Alvan 
L. Barach, of New York City, is the 
inventor. 


their place, Crude methods heretofore 
used in this work will be replaced by this 
new invention. 


Germans Have Aluminum Trains 
ALUMINUM vay tune ate being 

built in Germany, ‘Two, recently 
completed. in Berlin, “are constructed 

ly of aluminum alloyed with the 
alkali metal lithium, whieh weighs once 
im and adds ten- 


Know YourCar 
HIS is the season when the 


weather have placed the average 
‘auto storage battery under a heavy 
load, an starting troubles have be- 
‘gun,’ Cold motors require plenty of 
power to crank them, and unless 

pecil precautions are taken the 
char we storage battery gets 
lower and lower until the car re- 
fuses to start. ‘The trouble is aggra~ 
vated by the fact that the car is 
used. s0 little during the coldest 
‘weather, and consequently the bat- 
tery is not adequately recharged 
justwhen rechargingis most needed. 

‘To make sure that your ear will 
start promptly in cold weather, fol- 
low these suggestions: 


1, Increase the changing rate of 
your generator. 


2. Inspect and tighten up all wir- 
ing’ connections, particularly 
the battery terminals. 


3. Make sure that the spark plu 
are in good condi ditions =a 


4. Use recommended cold-test oil 
in the motor. 


5. Have the transmission refilled 
with a lighter grade of lubri- 
cant. 


6. Learn how to operate the chok~ 
er to get the motor started as 


quickly as possible. 
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Nineteen New AIDS 


Saves Sticky Fingers 
Dates are pitted quickly and 
‘Geunly by the tool above, taking 
fcsier a Joby the mewioess. of 
Se, which “keepe ‘housewives from 
Preparing, many delicious dlahex 


Holds a Whole Meal 


‘Veet for an mato tip in fact for any purpone 
‘when an entire meal mort be kept warm 
etnitelys ia" this, gencrovaly-proportioned 
hermal food container iluteated above. Tt 
lds veveral veel for vegetables and meats 


First Aid for Tough Steak 


1A few minutes’ work ons tough 
Piece of ent with this ite tool il 


fave it tender und uppetiaing. Un~ 
Alte others, it ie in one piece and 
‘eed ot be taken apart for eeansing 


Disappearing Clothes 
Chest 


[A slight pull and thin cedar 
Sardeobe chest aiden out 
From under the bed. Mang 
fon wteel roller bearings, 
‘Slateatenched without tole 
fe'the bottom of aay bed 


Teody, potable, duatproc, 
toupee! wardrobe 
(Giokt none she cam, pet 
‘Sp anywhere, in the attic 
SF in the summer cottage 
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for the Homemaker 


Brush Holds Its Own Powder 


Prom the button on this brush and fra: 
‘erat talcum powder will sf ito the tt 
[ites from the handle, which i holo: 
‘Thue powder and beware alway to: 
esther whenever yout want to use them 


fl 
fa 


i 


f 
H 


Gots the Hair 
ice over with tha novel new 
rene ectwory, andthe. hate 

fred from the hale tangled 
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KINKS for the Auto Handyman 


Disappearing Luggage Carrier, Dent Remover, Other Ideas 


ILE a wheel puller is the proper 
tool with which to remove a rear 
wheel that is tightly jammed om 

the tapered end of the axle, sometimes 
find you must do the job without the 
‘special tool, Fig. Ishows a way 

to get the wheel off by 


necessa 


elevating step in the loop, so that working 
the jack lever exerts pressure directly in 
Tine with the axle. Make sure that the 
chain is fastened. secu 


Pole Holder for Car Fender 


ABOUT the most awkward object te 
carry in an auto is a long pole. It 
‘won't fit inside the body, of course, and 
when strapped on the side serapes olf the 
paint. A solution of this problem 

make a pair of brackets as shown in F 
3 and clamp them to the fenders. 
single bolt will hold each bracket in place, 
id if felt is glued to the part of the 
bracket that comes in contact with the 
fender, there will he no seratch~ 
be made 


of steel of 
depend 
quired, 


ny " 
‘on the strength re- 


Simple Dent Remover 


T 18 posible by the skilfl 
‘a hammer to remove 
‘rim of the type tse 
ight side tires, but the 
simplified by the use of 
the tool shown in. Fig. 7. A 
piece of an old. spring is first 
ted to draw the temper, and 
after alot has been fled in it 
it should be retemperes. After hardening. 
draw the temper to a deep straw eolor. 


To Outwit the Gasoline Thief 


PTE tourist and auto camper often 
gas tank “mysteriously 
empty after a night spent in a strange 
camp oF if the 
ear has been 
stored in a 
strange . garage. 
Petty thievery of 
this kind ean be 
stopped by fit- 
ting a lock to 
ur gas tank 
Her cap as 
shown in Fig. 2. 
The hasp and 
hinge are eut out 
of heavy sheet 
iron. The staple 
is obtainable 


the hinge so that 


‘Ten Dollars for an Idea! 
GEORGE D. HUGO, of Sette, 
GPs wins the $10 pene 
month for be nog of the die 
eee 

= eos 
pce agelnerech op bor pete 

rapneeiersetie sober 

Eis the bet te for mooi 
oi contributions ill 
Doped foe ar woul tee 


the hasp will clear the nuts. Uselong bolts 

and posh them through the hoes from the 
insideof the tank so that youcan grasp the 
erads of the bolts with the pliers while you 
tighten the nuts. The ends of the boltscan 
then be cut off and hammered over 30 that 
therewill benochance of theirlooseningup. 
Use gaskets cut from velhimoid under t 
bolt heads. 


How to Carry an Extra Spare 


F YOUR ri the lugs 
welded ’ ry an 
extra spare tire and lock it so it eannot be 


‘stolen, two bolts as shown in 
Fig. 6, Only one need be drilled for = 
padlock, however. 


Phe iron rod should be as large as wil 
pass through the holes in the lugs; and a 
piece of pipe, threaded, filed and drilled 
as shown, completes the job As the bots 
d the extra tire tightly against the 
ne that you regularly earry, there is 
Tittle chaxice for chafing unless you are 
joing on along trip. In that case it would 
Fe worth while to slip a short piece of 
pipe over the bolt that is cut to act as a 
‘Spacer, #0 as to hold the tires apart, 


___» queue Keeps Motor Warm 
5 Pa RADIATOR cover of the 


conventional ty) 
to rey 


Hate the an 


motion, but 
ie motor Warm 


itcannot keep the motor warm 
for very long when the car 
anding, owing to lou of heat 


through ‘the openings in. the 
of the hood 
ito cirelate freay, 


tes bolted 


4 will stop this 
waste and also help to keep your fect warm 
by driving the heated air back through 
the openings in the floor boards. 


Luggage Carrier Folds Out of Way 
SHIS novel homemade luggage carrier 
(Fig. 5) is macle so that it folds under- 

neath the ru 


the running board. Wooden or light metal 
stripsare fastened to the movable member 
of the hin 

with short bolts, 
A leather strap 
fat each end will 
serve to hold the 
carrier inthe 
Proper position 
when in use, and 
special catch 
will hold it flat 
against the bot- 
tom of the run. 
ning board 
‘when not wanted. 
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Even New Cars May Have Mysterious Troubles— Can You Tell 


What’s Wrong with Markin’s Car? 


Hrere’s Another Chance to 
Test Your Auto Knowledge 
and Win a Cash Prize 


marks about 
‘apply to me at any 
‘a single accident all 


ing anxiously for 
his wife the brand-new ear, 
breathed a sigh of relief as she 
tured into the driveway beside 
the house, 

onl work, Mary 


what put that in the gas 
ink? You're not going to tel 
it dente ita 
pest Nar 
do unt Ektow 
anybody, and Tn 
into, my 


viously pu 
Tace how any 


ing the spare tire or knocking 

fut ff the tank And there 
‘seem to he any particular spot on 
ie that looks a fit had en 


service station. 
ipparently dented 
tank, inspec unusual eare. “I 
Know what did that, but it's the first 
time I've seen it happen in a dog's age 
he finally announced. “Let's have a look 
‘at the filler cap.” 

He unscrewed the cap on the gasoline 
tank and examined it minutely. 


HE. vant hole wasn't drilled ail the 
way through " he explained, “and 

the air couldn't get in to replace the 
gasoline that was being drawn out 
the vacuum in the manifold. ‘There a 
have been a little leaking in around 
threads so that the vacuum created in 
the gasoline tank was relieved between 
the fillings of the vacuum tank, otherwise 
the motor would have stalled. As it was, 
igh enou 
air pressure outside pushed in the side of 
the tank, Run her in and we'll ft = new 
tank, It's our fault, of course.” 

‘Markin did as directed, relieved to 


‘There's a 
Prize Awaiting 
the Best Answer! 


the beat leter exp 
the trouble with Markin's car and tell- 
how to overcome his difli- 
ies. Your letter will be judged 
solely on how accurately you size up 
the trouble and suggest the remedy. 
Letters must reach us before February 
28, 1927. Address Automobile Editor, 
Porutan Ser c& Montuty, 250 
Fourth Avenue, 


Know that it wasn't going to cost him 


friends, the Barkers. They 
had promised to be there before seven, 
and it was nearly six now. So they 
started out immediately. 
sorty and carol i 
the snail's pace began t 
Markin fidgety. 
“It you keep poking along like this 
never get there,” she worried. 


make’ Mrs. 


ot going to ruin 
this car by driving it fast. You can bet 
on that. Lots of cars are spoiled just by 
driving hard the first few hundred miles. 
T want you to understand that 1 know 
how to handle an automobile,” he finished 
loftily. 

But hardly had he finished speaking 
when the regular explosions of the motor 
stopped completely and the car coasted 
to a standstill 


the motor a rest 


LL BR darned if T oe 
Mow anyone could ‘have 
sdonted that tank ancl 


inspection 
failed to roveal any. disconnected 
wires. s0 Markin got out the new 
tool Kit and systematically applied 
the pliers to one connection after 


ing ee 
Iwery one appeared to be perfectly 
“That's funny,” he said, “there's 

the cont 


see. I wonder if 0 

thas happenesl to the timer? Al 

found it. ‘The spring that holds the co 
broken. And T haven't 


'ANDING there looking glum won't 

fix it,” suggested Mrs, Markin, 
“Flere, take this safety pin and see if you 
can't hold it together somehow. 


He worked steadily a few minutes, then: 
“Tye got it!” he exclaimed jubilantly. 

The motor started at once when he 
stepped on the id 
smoothly. although it did miss 


‘The Mark 
midst of (Continued on paye 150) 


glo 


George Constantinesca of Londny 
St the hed! of a car Sttsd with 
ba remarkable qearleastranaminion 


MARVELOUS new type of 
A ‘automobile 
through the streets of Pari 


Tn appearance 
thousands of small ears that throug 


‘engineers in all parts of the world. 
The car has no transmission of 
the conventional type. ‘Th=reare no 
ears and no. gear ahift lever. 
Automatically and without, atte 
ion on the part of the driver, 
adjusts itself to the load, s0 that in 
any kind of test or demonstration the 
driver has nothing to do except steer ane 
press on the throttle with his foot until 
the desired results are obtained, whether 
he is towin 


road. 

{omobile engineer, has per: 

new gearless ear a trans. 
long radically new lines, 

‘ever have tried to push a stalled 

ile along a road or to shove a 

heavy moter boat away from a dock 

know how hard it is to get a Feavy object 

emotions and how cao ning easy it 
it going once you have 

You ave Sound ‘also t it takes a lo 

more energy to get it atarted quickly than 
if'you take your time with the job. 


IE, case with which an objec can be 
set in motion if you do the job at slow 
speed, and the Cae agri required when 
Jou try to opeod wp the operation, fe 
Tacen sdvautage Of fn: the: new posrion 
ile. How this is accomplished is 
the simplified drawing of the 
tmost important parts, It shows: what 
happens when the crank is rotated by the 


Wien the motor is started and run 
slowly and the automobile is stationary, 
the weight of the car keeps the drive shaft 
on which the ratchet wheel is mounted 
from turning, and the motion of the rotat- 
ing erank is transmitted to the inertia 
wheel, which consequently oscillates back 
and forth. When the driver steps on the 
throttle the motor starts to speed up, and 
if the inertia wheel weighed practically 
nothing it would oscillate back and forth 
at increased speed. But the inertia wheel 
is made heavy and consequently it offers 


A mazing N 
oe 
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resistance to being oscillated back and 
forth with any great amount of speed. 
This resistance tends to hold the 
ferential lever attached to it from making 
the full motion imparted through the 
connecting rod by the crank and forces 
the other end of the lever to move back 
d forth slightly when the increase in 
speed first starts, and more rapidly as 
the engine develops more power. Note 
that the ratchets are so arranged that 
the ratchet wheel is turned in the same 
direction both on the forward and the 
Iackward motion ofthe lower end ofthe 
ink operating through the drive rods. At 
hhigh speed the inertia wheel remains 
practically stationary and all of the 
‘motion i transmitted directly to the rear 
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ew Car Has No Gears 


Ingenious Automatic Power 
Control Does Away with 
Nuisance of Shifting 


By Newrow Burke 


Operation of the gearless ca is x 
tyemely simple,” Breke and thot 
tie" pedals are’ the only controle 


aacive drawing, of cours, doce not 
ow the parts as they actually are 
arranged in the automobile, For 
the sake of clearness the parts have 
been spread out and simplified. 
The ratchet wheel, for instance, 
really consists of a pair of over-runni 
clutches that accomplish the same result 
Without Jost_motion. Of course. this 
mechanism can drive the ear only in the 
forward direction, and_ consequent) 
reverse gear is fitted to facilitate backing 
he car around in the garage and to make 
turns on the road. 


SHE control of the new ear is much 
ple than any of the standard 
tomobiles. There being noclutch or gear 
ft Tever, the driver docs not have to 
worry about changing speeds. When he 
wants to stop he takes his foot off the 
throttle and puts on the brake. ‘The 
motor slows down and the small mount 
of energy sti erated is used to 
rock the inertia wheel back and forth. 

‘When he wants to start he throws off 
the brake and steps on the throttle and 
the car starts up without jerk, auto- 
matically increasing speed until a balance 
is obtained between the speed of the car 
and the amount of power developed by 
the motor. 

Hills present no difficulties, ‘The car 
simply slows down in proportion to the 
steepness of the hill, " Consequently it 
will climb any hill as long as the rear 
wheels can obtain traction, Weird results 
an be accomplished. by the remarkable 
infinite ratio transmission. If the hack 
wheels are blocked with heavy logs when 
the car is standing and the driver steps 
‘on the throttle, the wheels rise up over 
the obstacle with a slow and gradual 
movement that suggets the running and 
jumping figures shown by a slow motion 
‘camera. It also enables a light demon. 
strator ear fitted with a low powered 
motor to tow a loaded five-ton truck up a 
‘steep hill without laboring. 
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‘OW would you like to bring in 
those weak, hardly recognizable, 
distant stations six to twelve 
times louder than you 
nuke this am 
stance reception just by 
w deteetor tubes now on 


type 2004, 
the way tog 


¢ human ear is notoriously inace 
idging volume, Consequent 
the ear was not used in the test to 
termine the relative strength of 
response obtained with the standard 
201A. type tube compared with the 
new 200A type. ‘The strength of re- 
‘sponse was read in all cases directly 
from the movements of a hand 
across the face of a meter, 


‘0 ATTEMPT was made to ob- 
serve the response of the 201A 
terms of absolute uni 


aEsPONsE 


tube 
What 
auch better the new 200A tube is 
than the tube you are now using in 
the detector socket of your radio 
For this reason the 


RELATIVE 


strength of the signal input was 
sraduated iy to make the 


Fesponse curve of the standard tube 
plot to a straight line, as shown in 
Fig 1. Ths dingram shows exactly 
‘what you may’ expect when you use 
The new detector tube in place of 
the tube you now have in Your st, 
tusuing that you make no changes 
of any Kind in your set or battery 
hook-up but simply insert the new 
tabe in place of the old one. 

For instance, if you are hearing 
‘a weak signal that has a relative 


bike 
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New Detector Tube 
Brings You More 
Distant Stations 


Tests Show Remarkable Increase 
in Folume for Weaker Signals 


63 


By Avexanver Srxauxe, M.E., E.E. 
Radio Engineer, Popular Science Institue of Standards 


A further improvement, follows the 
careful adjustment of the detector piate 
voltage as shown by the curve of Fig. 2. 
‘You will note that best response is ob- 


strength of one, you 
® plug in the new 
tube and hear it 
103 as Loud. 
‘The great ad 
tage of the new tubes 
is their ability to 
bring in weak signals, 
As the strength of the 
received signal becomes louder and ou 
, the curving line representing. the re- 
ponse of the new tube approaches the 
representing the 201A tube, so that 
ie time the signal has reached ex- 


uch 


Bile connected to plus A in 
‘et, edict nix volta to get egulvaent volt: 
he pate clcult of the mew detector ube 


more powerfu 


reception of weak signals 
will result if y 


ueorreet the detector grid 


tained when the detector plate voltage 


return wiriny 
instead of the is between twenty-eight ity volts, 
Changing the In actual results the use of the new tube 


certainly is equivalent to atleast one 
extra stage of radio-f y 
r plification. ‘To the city man, 
TZ] — rounded by powerful local stations 
0 that he need not go after distant 
i stations to get good programs, the 
new tube has particular ad 

only if he has some 
getting a certain distant station. 
But to the man who is located 
rere he must bring in distant sta- 


practically doubles the volume obt 


tions with good volume or else go 
without adequate radio entertain. 
iment, the tube is invaluable. 


ight hiss that, has no effec 


Curve Shows How Tube Excels on Weak Signals 


Sweat “in, saat ot on the quality of 
Hees” sratweie eae tere 


10 station is 
uncer stops 


(ca carefully whe 
tuned-in or the a 
talking for a moms 

No changes are needed in your 
Slament control cireuit when you 
shift to the 2004 type tube. 
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Hints for Radio Novices 
You Can Eliminate Contact Noises 


Filing Solder Away Helps—New Control Device—What Size Rheostat? 


HE main sean for the intr 
[iis othe new spe se 
‘which the tube prongs are pushed 
int wie whee they mae contact with 
springs pressing against their sides in- 
load of nt the tipe fe becauwe th 
tact is aften the wouree of scratching and 
Tauping sounds in the loudspeaker, The 
“Trop of solder-on the end of each prong 
scons to be responsible for this bois 
‘The solder ia necessary, however, as i 
serves o connect the wires from the tube 
lements to the prongs. 
‘Al noise front this source ean be com- 
pletely. eliminated by” carefully” fling 
tay hemlet enh the bane 
prong is exposed to make good contact 
Goo diagram). Watch ont that you do 
not take off #0 much solder that the con- 
nection tthe ub cement okra A 
study of the shape of the spring in Uhe 
vill show that ft makes 
ight angle, and by fling 
same angle you can get 
down to the beass without re 
much material 
“Just why solder sbould be a poor mate- 
for contacts of the preset i 
quite clear. Apparently: the 
Ptr Comp aah Soon of eine 
that is actually in contact seems to cause 
fa corrosion of chemical change in the 
folder that is clearly ‘visible a a dark 
spoton the bright aurface even after only 


=~ FILE OFF SOLDER 
IRTBOMNTS Wren 

Socwty spans 

MAKE CONTACT 


Eliminates Contact Noises 
1 the sockets in your set are of this type, 


ou con top the versichy mies by care 
{lly Bling’ the ends of the tube prongs 


a day or two of use. Increasing the pres- 
sure of the spring contact helps only a 
little; the only real cure is getting down 
to,a brass contact. 


push type sockets 
You happen to get a tube with solder all 
ive the ides of the prongs, you should 

lish them off with a piece of sandpaper 
Jn order to get noiseless reception. 


Large C-Batteries Are Cheaper 
‘0 LITTLE current is used in the C- 
circuit of a radio set that it has 
almost no effect in determining the life 
of the battery. In fact, a C-battery usu- 
ally lasts nearly as long in use im the 


Cecireuit as it would if it were standing 
le on the dealer's shelf. 

‘There is a temptation, when you are 
using one of the power tubes that requires 
1 high C-voltage, to economize by pur- 
chasing the smallest. size of battery 
obtainable. ‘These small batteries last 
only about two to four months even when 
no current is drawn from them, whereas 
44 medium duty battery will last for more 
than a year on the C-cireuit. 


Check Your Storage Battery 
TT ect that ta have intel 9 

trickle charger does not mean that 
you ean neglect your storage battery com- 
pletely. ‘Once every month or two, in- 
Spect it to see that the water level is not 
fiasco, and whe you ar mang 


drometer shows that the charge is 
increase the rate on the trickle charger 
or eut down the number of hours the set 
is in use for a few nights to give the 
trickle charger a chance to catch up. 


New Device Simplifies Control 


'N LINE with the desire to make the 

control of radio sets as simple as pos- 
sible, there has grown up a need for com- 
bination instruments s0 that two or more 
‘ean be accomplished with 
‘Twin condensers are one 
example of this, the combination theo- 
stat and switch illustrated above another. 

‘When the knob is turned all the way 
to the right, the rheostat itself goes into 
the off position, and at the same time a 
separate pair of contacts is opened by 
‘means of a fiber cam that revolves with 
the rheostat arm. ‘These extra contacts 
can be used to control the other tubes in 
radio set when the radio-frequency 
stages are connected to the rheostat. By 


this arrangement the one knob serves as 
a filament switch and volume control, 
‘You can add a volume control to your 
old radio set by using this instruinent 
without cutting any new holes in the 


panel. Simply substitute it for the fila- 
ment switch you now have and wire the 
theostat portion of the instrument into 


the filament circuit of one of the radio- 
frequency amplifier tubes, 


Controlling Two or More Tubes 


TIS entirely practical to contol any 
number of tubes with the same rheo- 
stat wcostat ix capable. of 
handli 
throught the tales andthe tier are afl 
rated for the same filament voltage. Tt 
makes no difference whether the tubes 
take the same amount of current oF not. 
One tube may require only 34 ampere 
while another may use 34 ampere, If 


rovided the 


both are five-volt tubes, they ean be op: 
crated in parallel on the same rheostat if 
the latter will pass 34 of an ampere with- 


‘out undue hea 


ie rule for determining 
the size rheostat necessary when tuber 
are operated in parallel, If you know the 
tance of & rhewstat 

tube, divide the revisance by the number 
of tubes you wish to operate in par 

Uply the current-carrying cap 
ity by the number of tubes, 


AB C's of Radio 


ISTANCE-GETTING _abilit 
fand selectivity are two qual- 
ities in a radio receiver that have 
practically nothing to do with tone 
quality. Tt is possible to construct 
‘radio set that will be a bear eat 
formance, tune with rifle 
sharpness, end yet may sound lke 
‘a fivedollar 


(On the other hand, a et that can- 


ropmderton of both eee end 
misic. Increasing the range 
radio set and improving its ability 
to choose between stations cannot | 
improve the quality to be had with | 
a simpler circuit, ‘and there is a | 
chance that the tone quality actu: 
ally may be impaired in the effort 
to get extreme selectivity. 

The problem confronting the 
radio manufacturer is to design the 
radio-frequency amplification end 
of his set so that it delivers an un- 
‘distorted signal to the detector tube, 

Tone quality can be obtained by 
the use of a good audio amplifier 


employing a power tube in the last 
Stage and connected to a high grade 
loudspeaker. 
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LOOK! 
Run¥0"#" Radio 


from your 


yo 
Electric Current 


And remember, it makes no difference what kind or 
what make radio set you have, PHILCO Socket Powers will give you 
both A and B radio power from your electric light current—depend- 
ably and constantly. Here is your opportunity to do it 
ordinary “A” storage battery, dry cell batteries, and “ 


One switch controls everything. Snap it “ON” and 
from your house current you get a strong, steady flow of A and B 


power. Snap it “OFF” and your radio is silent. 


No Hum—No Distortion 


Philco Socket Powers will give you radio recep- 
tion without the least hum; without the least distortion. 
‘Your electric lighting current will now operate your radio 
set smoothly and perfectly—any hind or any make of set. 

No more recharging to do; no more dry batteries 
to replace; no more fuss; no more bother, and better still, 
improved reception. 


Yours On Very Easy 
Payments 


‘You can buy PHILCO AB Socket Powers on 
Easy Payment Terms from any Philco dealer in your town. 
‘You merely make a small first payment—balance monthly. 

Go to your Electrical Dealer, Department Store, 
Electric Light Company, Music Dealer or Battery Service 
Station: tell them you read this advertisement and you want 
the PHILCO RADIO SOCKET POWER. 


Installation FREE 


No matter where you live there is almost sure 
to bean authorized PHILCO dealer near you who will deliver 
fa brand-new Philco Socket Power to your home on the day 
and hour you desire. “He will connect it to your radio set at 
1no additional cost to you. 


The Philco dealer in your community guaran- 
tees you complete satisfaction. 


Trade In Your Old 
Storage Battery 


‘Yes, any one of the many thousands of Philco 
dealers will make you a very liberal trade-in allowance for 
your old “A" storage battery on the purchase of a brand-new 
Philco AB Socket Power. 


It makes no difference what make of “A” storage 
battery you now have or how old or worn out it may be, the 
Philco dealer will give you a surprisingly liberal allowance, 


Mail This Coupon Now SPECIAL ya COUPON. 
Visit the Philco dealer, or if ‘Sign your name and address 
you psfer mail this coupon tous and to this coupon, and malt tun today, Phi Sorgen Co, 
‘we will give you the full details direct ‘The coupon ia not an order. Itdoesnot  Qnuriaand C Street , 
Tival iia ve caste pereaictespeseesets  Fumanr Det 
complete information on our Easy It is merely a request for the full details peo 
‘Payment Plan and Trade-In Allowance and free illustrated literature describing Sime sind ont, witha cove, Musteaned 


Leratare desenbing te 
B Socket Powers, Tsiso 
your Easy Payment Pian 
‘Esce offer. Te nenderstood thet this teest 
‘laces me under no obligation. 


i Philea A and 
re fall detain of 


offer for your old storage battery. these famous Philco Socket Powers. 


Philadelphia Storage Battery Co. 
Philadelphia, Pa. = 

Radio ‘A’and“B” - 

~ Socket Power = 


of 


PH 


© This seal on » radi, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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To bird lovers only! 


© you know that a bird house which is 
properly made for a bluebird or a swal- 

Jow will repel a wren or robin? Stanley Plan 
No. 9-E tells how to make several types of bird 
houses—each designed to attract a particular 
species. It will show you how to make homes 
that will attract your favorite birds and keep 
the undesirable ones awa; 


— 


Of course you know that good work calls for 
‘good tools. The amateur user needs good tools 
just as much as the professional. Most car- 
enters use Stanley Tools because their wide 
experience has taught them that the name 
Stanley stands for correct design, perfect bal- 
ance, and great durability. And Stanley Tools 
are standard equipment in thousands of 


cS) The best tools are the cheapest to use 
Ask your hardware dealer 


manual training classes. You can buy Stanley 
Tools separately and so collect your own set. 
For your convenience in buying there are also 
complete sets of Stanley Tools in chests at a 
wide variety of prices from $15 to $95. Or there 
fare assortments in strong cardboard boxes 
containing directions for making your own 
tool chest. Price $2.15 to $20. 


Stanley Plan No. 9-E will give you the right start. 
‘Your hardware dealer has this plan as well as other 
Stanley plans for making useful articles, or he can 
‘get them for you. Ask him also for Catalogue No, 
34-E, which shows the most complete line of wood- 
working tools on the market. If he cannot supply 
you write direct to The Stanley Works, New Britain, 
Conn. The plans cost only 10¢ each. The catalogue 
is free. 


STANLEY TOOLS 


© mee. 
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Home bi eal 


Arthur Wakeling, Editor 


Dividends in Home Building 


What You Can Do Yourself to Improve a House—Special 
Features of Convenience and Beauty That Cost Littleto Make 


the climax of 


Fe the man with a home workshop, 


trots out his hobby for a real joy ride and 
collects the dividends due on his pine or 
whitewood “stock.” Tt is then, too, that 
he finds these dividends amount to some~ 


of as wwe 45 ten percent of the 
cont of his Botse. a 

‘Av it is usually necessary for the pro- 
speetiv 
Tisiness of making a living at 


sionals in 4) 
alittle 

over 
ie just how much of 
rant build in our spare 


By E. E. Scorr 


< 


‘The Cotonal fan motif, which datingniaben 
this entrance, wan added by Bee Seat 


‘The plans, of course, have been drawn 
oually, Or at least’ the architect has 

heen asked to include the numerous ex- 
tra features that go to make the house a 
home of superior convenience. In my own 
case T simply could not bring myself to 
pay a speculative contractor $2,000 or 
'$5,000 profit, s0 drew the plans myself 
and hired a contractor who took only a 
Bercentage on the labor he suppl and 
gave materials at cost. By this arrange- 
ment I not only had a free hand in the 
direction of the work. but any labor I 
buted myself reduced my bill by a 

nding amount. 


TTENTIC 
‘on the kitchen, the workshop of the 
home, where the opportunities for 
fare most murmerous both through e 
‘arrangement and the amount of eabjinet- 
work required. Patented and stock de- 
ssien kitchen eabinets are all right in their 
place, but our kitchen is to be fitted with 
two permanent cabinets, one on each side 
of the sink. ‘The counter units can be 
Bought fairy cheaply in ‘the. unfinished 
state, but a considerable saving can be 
‘made if only one is purchased and a copy 
made of it. 
‘The cupboards are all simple joinery 


‘and may be subiivided hy shelves to 
our own ideas of convenience, "The pan- 
‘eled doors can be bought in almost any 
desired size at from a dollar to two-fifty 
each, depending on the sie, Since the 

te 


pantry. practically hasbeen li 
Troms the mover ‘extra cabin 
are placed conveniently about the room 
wer dishes and other necessary’ articles 
fare stored, 

he breakfast nook undoubtedly takes 
first rank as a labor saver in the home, 
particularly where, there, are children, 
Not only breakfast but midday Hane 

1 hours ean be served « 


rei 
to plan to have the nook 
accommodate three persons 


white pine, The table as 
ler tops of the kiteher 
tly covered with a 


real 


Mr. Scott saved at least $125 by building 
‘his benuifl suatel and ene panel heel 
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By Carr, E. Anarrace: McCaw 


EHAVE now constructed the hull 
of our model of America’s most 
famous shi i 
Constitution, Tt stands before us on the 
bene nbol of that great sh 
we affectionately call “Old Tronsides.” 
because she was so toughly built that she 
Milhatood the onslaught Of het en 
cannon balls and was never beaten, No 
ie Femnaing with us after 128 
to the might 


‘Workshop 
39 (see page 
8 full size drawings of 
the hull, rigying and deck fittings, 

“Al the spars had better he made next, 
so that the paint and varnish on them wil 
Te dry when we come to use them. It is 
aulvised that the full size rixging plan on 
Mlucprints Nos. 58 and 50 be used as 
fa guide for making these. If the blue- 
prints are not obtained, be careful to get 
ach spar the right length and thickness 
fas shown in Fig. 3 and the accompanying 
table. ‘They are, made most easily of 
Haight grained dowel ticks of suitable 
thickness. 

‘The diameters of the masts are 
near the heels, Each of them tapers al 

-five percent to the top; the head 
of each mast is a shade thicker than the 
heel of the next above. ‘The foremasts are 


third thinner than the mainmass. 


TTUHE lowermacts are white throush- 
out, ‘The other masts (all those 
figher tp) are white where they are don- 
ed up and varnished elsewhere. A little 
raw sienna (artist's oil color) maybe 
aulded to the varnish to darken it prior to 
applying it, or a dark brown stain may be 
used and allowed to dry before applying 
the clear varnisl 

‘The lowermasts are cut off square and 
filed on the end to make them true, if 
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“Old 


[in 


aston directly under 
3) will 


at pieces of wou 
shape shown on the blueprints and indi 
cated in Fig. 3. ‘They must be fen 
fixed as they have to support the tops ant 
all the strain of the Figxing above. 

‘he other macs are square st both 
‘ends, except the skysail (highest) masts, 
Which come to a fine taper and have a 
small bead on top of each to represent 
trucks. ‘They also have a sight collar at 
the masthead with a small hole under- 
neath. The topmasts (second from the 
deck) and topgallant masts (third) have 
‘4 pin or needle driven through them with 
shghtly proecting ends to suport the 


‘crosstrees (marked 2, Fig. 3); t 
in place of trestle- 


ith the bowsprit. 
‘They taper like 
‘but the 

jib boom 


ble at the end. 
‘The diameters 
of the yards are 
given at the cen- 
ter; they all taper 
to half those thick- 
nesses at the ends. 


]RoNsIDES” 


Miniature 


Wyman hut 


sired, the te 
make 
‘ticks, An eon wy 


je spare from birrk dowel |} 
‘hem 


‘The taper starts from one third to one 
half the distance from the middle to t 
ids. ‘Thelower yards havea small staple 
at the center; they and the topaail yards 
(the next yards above) have a vertical 
(the extreme end 


saddles in the center to fit the masts. 
‘The spars may now be laid aside to dry 
while the other fittings are being made, 
‘The fittings for the masts may be made 
now, of left to later, as preferred. Their 
shapes and sizes are shown in Fig. 4. The 
tops should be made of wood, not more 
than 34 in, thick, three-ply for preferene 
‘The round hole is to take the head of the 
Jowermast and the square one for the heel 
the topmast.. The rectangular 
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Simple directions 
for making the spars 
and fittings of your 
model of the famous 
American man-o’-war 


ber or inexpert sailor could craw! thy 
them). ‘The slot in front is for the 
sling and those at the edges for the 
mast shrouds. ‘The handrails, abalt 
(at rear) only, may be all of wood or wood 
with pin posts. 

‘The various holes in the erosstrees and 
caps (Fig. 4) will Hes themselves as 
the work proceeds, are best made 
from in. ‘thick, 
Hit Gon tatoset eu eline cones 
in the form of combs and various novel 


All these parts should be drilled for 
their individual masts, so that they fit 
snugly. They should be white. 

‘The bowsprit is rather more elaborate, 


ing at the heel. a groove is made or a 
on (Figs. 2 and 8) to retain 


the gammoning (lashing). The next cleat sticks of wood with 
‘on top is to retain the martingale boom for trunn} 
(marked 5, Fig. 8); the third cleat, 


larger one, is to take the heel of the ji 
hhoom (N), and th 

‘the sides) ‘or 
must stay (Pig. 1). 
fastened at each side a dead 
bowsprit. shrouds. 

ron forthe sp 
‘come deadeyes f 
make deadeyes will betol 


ees” retain the foretop- 

Below these are 

ye for the 

thy Teaving 

tail yard between, 
the bobstay 

next month's 


piece with the bowsp 
two holes and a slot al . 
estas boom “an be of oobi 
but brass is better as it has a consideral 
in to carry. It will be white, 


the deck later. 


‘The fife rails (Fi 
from hardwood, with up 


deck, iy holes in 
two pounds, two long twenty-four pos 
ers, and one long. eighteen pounder on 


the frigate (top) deck. 


‘and 39 (ce page 9D), which you will find = pret idk ada the msde 


end and a bare Hi 
‘There are, however. so many of them, 
that I found it easier to shape one care 
fully, make a plaster of 

in it to cast the others in lead, 


ye guns may be black or 
‘color, with black spots at the ends (1 
‘The gun carriages (Fi 


frot saw and penknife fro 
stick of soft wood. They. 
brown, and the guns are 
by the trunnions. They 
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Fig. 1. While thi made of the Frigate Con 
‘tient, the constration has been nnpited 
hese guns may bo mae from round 
h a wire driven throug 
They will be 1 in. long 
over all, 24 in. in diameter at the large 
it the thinnest. 


mold, and 


"THE lower deck guns may be made in 
he same way, bi 
34 in. will be long enough for th 


without the butt 


square 


wid glued. ‘The rails 
ae nailed to these with pin points as 
well as being. glue 

upright through 


rails represent. the 


belaying. pins, 
There 

should be a small, 

vin rll ith to 
‘each inside 

the’ bulwark be- 

tween thegunports 

at a point oppo- 
the 


{peothediek lan, 
neprint No. 37). 

The channels 
(Figs. 2 and 5), to 
spread the rigging, 
have their upper 
edges coinciding 
with the edge of 
the deck although 


‘once beautiful and 
Yetinner can uid it 


theafter ones area shade higher tha 
‘They are of semihard wood 5 in. thick 
and Sis in. wide. The forward ones will 
Fequire curving slightly to the hull lines. 
‘They must be glued and nailed firnly in 


Position. 
‘Two staples will be needed in the deck 
right in the bow on either side of the heel 


2); two just forward 
one on either side, close 


to the bulwarks, between gunports | and 
2% 5 and 6, an 


‘9 and 10, counting from 
are for the Bentinck 
st be frm. 
‘Cleats will he wanted in the bulwark 
is retween 
‘after bulwarks 
vcan he maule of w 
heals pin dr 
serve the purpose. 
the quarter boa 
ould hang project from thestern 
‘They are 4 in. square wood, sli 


‘The hatches (Figs. @ and 6) are of soft 
igh and of the various sizes 


gratings, which me 
wood, or sinulated by: 
with square pointed ni 


I The sides will 
be black and the gratings dark, brown, 
‘The skylights on half of two of them ate 
small blocks glued on top. ‘The glass 


effect is obtained with dark blue paint 
diagonally streaked with white, which is 
blended into the blue. 


W EITHER side of the capstan the 
hatches should be a scant 
Tt seems a foolish place to hev 
anya, bea theme ging on the 
capstan would have to climb over them 
ss they heaved. Prenunably they were 
for the ropes to be carried up and down, 
‘The steering. gear (Fig. 6) consists of 
too wheels ilhe wotien, bare be 
tween supported by an upright at either 
end, ‘The wheels, ” (Confinuel on seee 90) 
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What Radio Kit Sets Offer You 


#, How Any Amateur Can Builda 
4 Good Receiver Cheaply and 


co Easily from Tested Parts 


By gin: DP. awe 


‘A typical “ewsentat pars 


‘Above in fve-tube hit st that 
complete down to the Tost 
ferew.. Tt fentares resistance 
‘Coupled audio wmplifention for 
tone quality on the loudspeaker 


sets have made this possible. Infact, 

the illustrations on these pages will insoles that are now available, 
sive you an idea of the wide variety Kit sets are constructed according 
of kits which are now being ms to latest engineering nd 
Tuctured to help peng ad, ly the modern ideas for 


will 


ial parts kit 
the Popular Seience I of dnut. C . ubes with se 
Standards has approved a nu also le. frequency amplification 
ilding, after deter fied of the closed field type 
that there are but two 


may agree on the electrical 
ical features of a receiver, each of 
will have his own ideas about the 
proper way to house it. Your neighbor 
that to pass the may want nothing more than a cheap 
ust be practical wooden box to protect it and keep 
be designed to work well from getting You may prefer 
‘other, and the instructions build or buy @ more elaborate job of 
if the kit must be elear and eabinetwork or a console type radio table 
fitted with a compartment for the 
batteries and perhaps a built-in loud- ‘a metal front panel. 
peaker. However, radio kits are being tuning is obtained on this set by an 
lesigned in standard sizes to fit into the genious lever arrangement that couples 
of the factory built radio cabinets the condenser shafts, 


all of the most important parts that make 

up the electrical  ¢ ‘The manu- 

Iacturers of such kits always supply a list [= =—J 

of ty rest of the material needed to make 

up acimplete receiver: This type of it 

‘especially desirable if you already have 

done some radio. work and you ha “To Help Xou' Choose 

number of parts on hand that you wish i 

to use. It also appeals to the more 
‘who wants to exer- 

mn diseretion in buying the rest 

of the apparatus. 


to get the set 


able, "The vocalled “ensential parts 
isa popular type and usually consists of fr 


amplification 
important feature in a kit that also 
employs two stages of tuned  radio- 

amplification. ‘This particular 
Judes a drilled, engraved panel an 
special wooden baseboard supported by 
wooden runnersat each end toallow space 
underneath for most of the wiring 

radio kit sets are designed 

ce advantage of th 
the latest types of power t 
can_get plenty of volume without dis- 
tortion, 
;(The mreat advantage of Kit construc: 
tion, as far as the 
radio fan is con 
are designed to 


be eperenn ienarteatoc 


In most cases, you can obtain drilled |! Sue bes”Zantesl we your eed 


and engraved panels suitable for use with || Xiliress your requests: Rad 
the variablecondensersand other controls || Porcuun Scumsce, Me 
furnished with a kit of essential parts. Fourth Ave, New York 
If you are a beginner at the radio game 
you inay want to buy a radio kit that will 
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MILLERS FALLS 
TOOLS 


Look for this ew 
Electric Drill Display 
at your Hardware Store 


‘You can expect good service and long service from this Millers ‘ y 
Falls Electric Dall. Read the specifications below. Then look Specifications 
for the display and ask for a demonstration. Leading hardware Portable 
stores throughout the country have this drill in stock. Electric Drill No. 414 
You will find that Millers Falls standards of quality and 
performance are lived up to in this new tool. It is sturdy, well | MO70K tess P05 
balanced, easy to use, and easy to take care of. Sixty years of ia 4PN PACITY 
tool making are behind it, and years of use are built into it. relied 
More efficient work in shop or garage result from the use 
of this Millers Falls Electric Drill. It is unexcelled for amateur joe igh prada bearings. 
work. We welcome the most thorough test. “ “— 


‘Acai soy setlated. 
MILLERS FALLS COMPANY - MILLERS FALLS, MASS. pepe en 


NEW YORK, 28 WARREN STREET - CHICAGO, 9 SOUTH CLINTON STREET 


MILLERS FALLS for hse boring" 1. from 
TOOLS aie 
"PRICE » 110 Vall, 30:00 


© This seat on « radio, too! or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See 
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How to SELECT | and | BUILD a Radio Kit Set 


(Continued from poge 70) 
to find out what capacity con- 
densers are needed the 
coils you have already’ ps 
chased or whether a particular 
{ype of amplifier will give qual- 
ity reproduction with the 
cireaits you have worked out. 


ROUBLES with squealing 
improper pl 
coils will not bother you if you 
buy either an essential parts kit 
or a complete kit. ‘The mann 


necessary wiring. For such work 
you will need wire-cutting pliers 
Direferably- of rather small sie, 
Screwdriver and, in most cases, 
{soldering iron, soldering paste 
and solder 


Thout's practice on som 
short pieces of wire. ‘The secret 
of good soldering is to have the 
iron hot enough 50 th 

der actually” flows i 
int. Most of the tro 
caused by removing the 


facturer h ‘away with all 
these difficulties, ‘This isa point 
of particular im 

ts to build a sl 


turns of wire in the coil must be adjusted 
to compensate for this effect. Other- 
wise you will find that the desired range 
‘of wave lengths eannot be covered. ‘The 
|. the diameter and 


Iwolutely essential, 
so the work with a 
follow the dia- 


Biags buaer 
however, that y 


fe 


and wiring, don’t let 
the best of you. Be 
Frokeof work, ait down wih the ie 
on book and the parts of the kit 
ul go over every detail until you as 
familiar wit 
have positiv 
of the various 


ps the greatest adv 
of building a radio set from a kit 
of parts is the fact that the manu- 
facturer has carefully matched 
them 40 that they will work with 
cach other to give correct results. 
Consequently, unless you are an 


& mighty good idea to follow 
the manufacturer's directions, both as to 
the parts to use and their placement in 
the receiver, exactly as specified. In 
uray come otha, pees ray be. oak: 
stituted with equally good results, but 
if you are a beginner y 
mans of knowing wha liberties you can 
take with the instructions wit 
into trouble. 

Aside from troubles with ek 
mismated 


might decide to use a different type of 
variable condenser and then find that the 
dimensions of the condenser you had 
in ch that it would not fit 
into the space provided for it in the lay 


‘HE amount of work and the tools 
needed to build a receiver from a kit 
set will depend on the type of kit, and on 
what is included in it. If, for instance, it 
isa complete kit with a drilled front 
‘a hase or subpanel that also is di 
all the necessary brackets and other 
ware, you will have no real construction 
work to do. Your problem will amount 
to nothing more than bolting and screw- 
ing the plrts into place and doing the 


fore the metal parts to bi 
have hecome warm enou 


ei little cho 
tween a soldered joint and a con- 
nection to @ post provided that 
Hoth are properly made. Ay far aa speed 
in wiring is concerned, soldering the joints 
is just about as fasta bending up loops to 
ye clamped under binding post 
axit takes practice 10 cut off 
wire the right 

end one end of 


will fit where it belo 
JP XOU purchase a kit without a died 
ancl, you will need to add a small 

hand drill'to the tools listed above. 
Before you start assembling the parts 
of the kit'on the pancl and baseboard or 
sub-base, make sure that the parts fit to~ 
ether and into the cabi  prve 
ceed with the assembly and startin on the 
Wiring. Tt is a good pl 
‘wire on the diagram as soon as you get 
Peper, fixe in the receiver. This will 
help you to check the wiring and make 
sure that, no connections are overlooked. 
If you Tike to build things yourself, the 

radio kit set offers you an opport 

rer with most 


every possible style are now av’ 
that yin need not worry about thi im 
portant part of your outfit. ‘There are 
plain cabinets in. various kinds of wood 

ing from five to ten or fifteen dollars 
and there are more elaborate cabinets 
with inlaying, carving and so on. Con- 
sole type tables with a space for the radio 
set in the upper compartment and room 

for the batteries in the lower section 
Joudspeakers 


jout a loudspeaker 


either wi 
unit, 


(Cloned Bld radio-frequency transformers tuned by twin con 
Semners Std with small trimming condensers take’ high 
‘Station and sharp tuning cary noth thecmential parte 
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Another Britannica Triumph! ‘ 


Huge Britannica Presses Kept Running 
Continuously for Four Solid Months To 
Catch Up With Overwhelming Demand 


New 13th Edition 
ENCYCLOPAEDIA 
BRITANNICA 
Eomtsace NEW FORM i2kanns 


YOU CAN SAVE 40% 
If You Act NOW! 


HE amazing Success of this new Past Records Smashed This is the only work of reference ever 
ay nroanioe corns of thie ae Toote tan 25000 sets have been Pabsned that gives you ll the worthwhile 

, ve mnowledge in the world. No other book ever 

DIA BRITANNICA has not been en- ¢: ia'the NEW PORM, and ordera wiwten hee appronched i in tathoeity and 
tirely unexpected. But the tremendous 4 sll potring in. completenes 


A Million Facts 
for Instant Use! 


demand for this new Britannica inthe To meet this overwhelming deman 
world-famous NEW FORM has_ beep found n« 
taken the publishers by surprise. 


the hoge Britannic 


More than ninety out of every hun- 
dred purchasers of this new 13th 
Edition have demanded the NEW 
FORM in preference to the de luxe 
Cambridge Issue. 


world Teade y 
‘branch of human activity, No matter how 
important your position may be, if you 
haven't the Britannica at hand to give you 
information you must have in a hurry, you 

alding yourvelf back from the higher 


which will quickly 


ply. Schievernenta of which you are capable. 
How You Save 40% ‘This NEW 
By the eof the famous Britannica Opec roonur FREE 


Paper, which it made to order in tremendo 
quantities, a considerable saving fs effect 
from the same 


Get all the facts about the new Britan: 
nica in the NEW FORM at a say 


no time to lose, Thi 
Booklet, fresh 
from the press, will 
tell you all about 
reduced one-hall this Amazing Bar 


srsin Offer. Send 
Contents Are Identical 


In the Cambridge Inve and the NEW ces 
FORM theconuentsare denical Nesting 
Moti TODAY. Drop ita your 


omitted—nothing altered. Here are the 
Wola of the latest standard edition, 3 suppie- nearest mail box before the 
‘mentary vols. and an enlarged index, mating last collection tonight. 
‘Stotal of 32 vols. All 

the 45,000 
anicies 


16 (2 vols. in 


a 


“The ENCYCLOPAEDIA BRITANNICA, Inc 
142 Madison Avenue, New York 


‘beauty of workman- 
ship. 


ee sud me wis ceion omy pros FER atin ato 
Fe FO acne ote TO crag Tak ee 

1 

t 


Eaay Payment Pi, 


Name a 
HT Address 

City State ss 
Lene ed 


MAIL THIS COUPON TODAY 
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Better Shop Methods. 


How Expert Mechanics Save Time and eho 


‘Tricks in TAPER REAMING 


How to Choose the Right Type of Tool—Roughing 
and Finishing Reamers—Lubrication 


y By Atserr A, Down, Consulting Engineer 


aimed young Har 
vey Smith angrily, as he took the broken 
{ool out of the chek and marched sown 
the aisle to the tool erib to get another, 
‘As he stood waiting at the wi 
ce greeted him wit 

Ick, ‘Harvey-breake a reamer?” 
Grits, the efficiency engineer, was the 

‘Yes, sir. ‘That, makes two already 
today. Its a mean litte j 
aa Tok a 
rey batt 
Here are 8 com 


icked up the new reamer. 
Iked up the shop to Har- 


ple of boxes of shafts 
and collars ( and 1)," explained 
the young machinist. “I have to drill 
and ream the hole for the taper pin (C) 
mle the pin. Every litle while 

ns to catch in the 


the spiral, being’ 
keep the reamer from 
work. Tam refer th the "egulation 
taper reamer particularly suitable for 
machine reaming. There is still another 
form (F) made with a much greater 
twist. “It is still better for steel work: 
wleed, itis a special form that is excep. 

ly good. Lets try the tool exib an 
ssce what Chazlie has.” 


‘They found what they wanted—a 
reamer like F. 
“T don't know why Charlie didn't 
re me one of these in the first 
Place,” Harvey commented, as they 
returned. “Lean sce by looking a 
that I won't have much -m 
trouble 
He slipped it into place and tightened 
the chuck. Grimes watched him for a 
few minutes and then remarked: 


a 


Fig. 1, If you had to ren the hae for the 
taper in Gy which reamer wosld you chooae? 


can see now, Harvey, how important it is 
to pick the right kind of reamer for a 
job. If you had used the right reamer to 
would be almost through 
now and woulda’t have 
Iroken any reamers.” 
ight,” acknowledged Harvey. 
“T didn't realize just what Ish 


ways troublesom 
.*Txaw a pile of stall 
‘over there by the turret lathe 
day or two ago and a blueprint sho 
are to be turned, faced, boreal 
taper plug gage, Are 
i going to do that job, Harvey?” 
tas soon ns the rest of the 
_,L shall probably go at 


HE noon whistle blew at that mo- 
ment and Harvey and Grimes walked 
over to. Iaihe to have a look at 


the castings. Special chuck jaws 
cated at B, Fig. 2 were to be used to 
Irold the easting s0 that it could be turned, 
faced, bored and reamed at the sun 


1 
and follow it with rough 
(Dj 
s, which were lying om the 


“Must the hole be concentric with the 
outside of the work?” inquired the 


you won't get it that way, 
Fey Fahey 
but ‘bath core dei 


MESNY, time-saving shop Ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
to be found on pages 115 to L 


Fig. 2, Harvey had intended to fish the hole ia. A with core dell C and roughing and 
finishing esmer D, until Grimes aeetched for him the correct tool layout shown at the right 
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There isn’t anything 
that gives a man more satis- 
faction than the knowledge 
that, whatever the job, back 
of him are the right tools— 
Starrett’s. 


You owe it to yourself to 
own a full kit of Starrett 
Tools. 


Catalog No. 23°W' illustrates 
and describes them all. Ask 
us to send you a copy. 


93 
‘THE L. S. STARRETT CO. 


No. 520. 
istol Giri, 


Starret 


radio, tool or oil burner advertinamant signiSes the approval of the INSTITUTE OF STANDARDS. See page 6: 


POPULAR SCIENCE MONTHLY 


February, 1927 


Yourself 


Bite into and pull the head or clench of 
8 60d spike or pin thru a 4 inch plank, 


FORGED in | 
ONE PIECE | ~ 


Qf Fine Tool Steel, Grip of 
Sole Leather Washers, press 
ed and riveted between the 
‘shoulder and steel washer. 


es 


Estwing “Unbreakable” are the New 

Era Patented Tools, 

1, Adopted by the carpenters, 

2 Used by largo industries where all 
othors failed. 


aA versity and whole- 
tieslshasereen 


4. Have Unbreakable strength. 
5. Easier and surer drive. 
S. Finest grip and feel 


. Unsurpassed temper. 
& Weather proofed; absolutely. 
8. Appearance aa siperior as quality. 
10. Utheard of value for thelr price: 
Guaranteed 


‘“UNBREAKABLE” 


‘by our “Free Replacement” Tag and 
‘SUPERIOR IN EVERY WAY or 
‘we refund your money in 38 days. 
Using Estwing “Unbreakable” is Leadership 


Soa Or 
ch tol erdere 


Yul-ax, 28 or with Leather Sheath 
Soot Aster 


ESTWING MFG CO., Rockford, m1. | 


Gram 


eeHoOme! WORK Shop) 


Sandpapering Made Easy 


How to Rig Up a Hand Tool Grinder for Truing 
and Smoothing Small Pieces of Wood 


By Epwanp Tuatcuer 


GPP model makers and others using 
many small pieces of wood which 
have to be fitted accurately together, will 
find that the simple sandpapering de 
illustrated saves much time and 
With its aid small pieces of w: 


saunzed up, quickly, and that i usually 
‘Most home mechanics number the hand 

tool grinder among 

their possess 


a wooden disk 
faced with sandpa- 
per. A simple wood. 

em table ig made to 
support the wor 

belng sanded and a 
uide strip of wood 
may be attached to 
thistablewith brads, 
either at right an 

gles to the sandpa- 


‘The tool grinder and the disk sander, 
wre mounted ot 


Fitor grindit 
lisks, faced Lares a Seo 
coremery cloth, may be substituted. 
Fen shops equipped with a power disk 


sander or a lathe fitted with a disk sander, 
‘will ind this little sander useful, as it can, 
be attached to the bench near the work, 
where it will save many steps. 


10 MAKE the sander, first. remove 

the nut and grinding wheel from the 
grinder. From a block of pine or white. 
‘Wood. #4 oF 1 in. thick, saw out a disk of 
about the same diameter as the grind- 
ing wheel. ‘The block should be thick 
enough so that when it is screwed on the 
threaded spindle of the grinder, the end 
of the spindle will not project beyond the 
face of the disk. Bore a hole through the 
center of the disk so that it may be 
screwed securely on the spindle. 

Before turning up the face and edges 
of the disk, build the table on its sup- 
porting strip; then you may do the turn- 
ing directly on the grinder. ‘This strip 
and table are of any soft wood, but care 
should be used to see that the pieces are 
fs true and accurate as posible. Par- 
ticularly should the top of the table be 
square and true and at right angles to 


Stripe and small blocks of wood cam be 


the surface of the disk. ‘The top should 
come up to the center of the disk. ‘The 
dimensions of these parts will depend on 
the size of the grinder. ‘This part of the 
work may he glued and nailed together, 
or. better ail glued and screwed 
‘At one end of the su strip, Ay 
i Band to-this and the sup 
ing stip is fastened piece C. At the 
end of piece C and 
resting on A is 
‘other piece forming 
the third side of the 
oxlike support of 
the table, D, Use 
muare ‘when at- 


clamped 
Surge Soy 


table top and th 
friend to turn the grinder ha 
while you use a small gouge to true 
the face and surface of the di 
edge may be used to scrape 
to a flat finish. 
to it that the face of the disk i 
square across and then glue an y 
Paper. A square piece may be used 
trimmed around with a knife after the glue 
dries. A strip of sandpaper also may be 
led around the outside edge of the disk 
aand will be found useful as a drum sander, 
For small work very fine sandpaper is 
best. Always bear with a light pressure 


MOODEN nist. 
Witt SANDPAPER, 
FACE AND RIM 


‘A. general view of the disk sander and 
Sow it eppesre from the working end 
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RUBBER MANUFACTURING ~ 


and Tycos, the Sixth Sense 


mercial product heat plays a tremendously important part. 

And as in every other manufacturing process where heat is 

an important factor Tycos Instruments—the Sixth Sense of Industry 

are playing a big part in saving money and insuring manufacturers 
of a uniform quality. 

One of che largest manufacturers of rubber tires in the world is 
saving $10,000 yearly in one process alone through the use of Trees 
Instruments. Another manufacturer, through the use of Jycos Instru- 
ments, has effected a saving of 60% because one man can now handle 
ten machines instead of four as formerly —and he is now getting a 
product of uniform quality and there is no spoilage in the manufacturing. 

Whatever you make if your manufacturing problems require the 
indicating, recording or controlling of temperature there is a type and 


TT EVERY step in converting raw rubber into the finished com- 
Bieos for the Home A 


Fie Offer Thermometers Ax sl in wre 


Pehentreey nen one ga style of instrument in the Tyeos’ Line of 8000 varieties that will help 
See ipconar-‘To eth fn web you, Informative literature on any type of instrument will be sent 


you promptly on request. Or our engineer will consult with you on 
the application of Jyecs to your particular manufacturing problem. 


Tices for the Medical Profession 


Tycot Spbrymomanameter Packer and Cee ype 
Troe 


Taylor Instrument Companies 


i. Main Ofice and Factory 
Bulletins on Request ROCHESTER, N. ¥ 


cmt neces 
THE ~ SIXTH ~ SENSE ~ OF ~ INDUSTRY 
lycos Temperature Instruments 
INDICATING ~ RECORDING ~ CONTROLLING 


© ms 
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FS Tp a eas 
U2 VtOune Wor 


: Snow Canoes 


PEXTO 
No. 100 


* wrench 
is the indispensable tool 
for the mechanic in the 
shop or garage and for 

the handy-man-around-—— | jf ie at with a suri tn hand 


the-house. for ski igh for t 
d akipjucks, only to 


PEXTO WRENCHES | Eoine to grief in the snow-filed valleys. 
ane batkid is Sasttaes  bobsledding 
of tool making experi- 
ence and are a combina- 
tion of skillful workman- 
ship and materials of 
quality. There are five 
styles and all practical 
sizes of each style. 

Ask your dealer to show 

you these Pexto Wrenches. | 

‘Write for Booklet 


The Peck, Stow & Wilcox Co. BARREL HOOPS: 
Southington, Conn., U. 8. A. | 


CEXTD 


Worth While EM 
TOOLS. | ian, 


Sm shows ia the photographic ilewration above attached — (Continued on page 96) 


op hauled an old 
from its plac 


toboggan would ride those drifts,” 
suggested Jack, while his 


side of the middle sta 
-ar section, lapping 


8 in. To the forward end of this 
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Americas lowest 
cost power trans- 
portation «~ 


HE Harley-Davidson Single—new-type motorcycle 

—costs barely one cent per mile to operate! No 

wonder thousands upon thousands of people are 
adopting this amazingly low cost and dependable means 
of transportation. The cost is actually lower than street 
car or bus fare! Only one-seventh the cost of operating 
a low priced motor car! 


The Single is easy to ride and control—safe. Parks in any 
ax8 iepace=<coustitent Travels 80 miles ona pillon— Easy to Buy, Too! 
economical. Powerful, dependable, Ricardo-head motor. YousHarley Devideon deal 


See your local Harley-Davidson dealer for a demonstra er le at 
tion and send us the coupon for free literature. enbolaion end fall clo 


C The Pe ai nary Ea 235 
HARLEY-DAVIDSON 
[NSwee] Single 


‘cle Show, Madison 
Garden, New York City, 
January 31 t0 February $: 


= 
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It’s not too late to enjoy 


NOKOL OIL HEAT 
this winter 


Installation Can be Made in a 
Few Hours Time 
‘you've planned enjoy the benefits auto- 


bbut constant, healthful, uniform heat at just 


NEW Silent 


No koe f 


AUTOMATIC OIL HEATING FOR HOMES 
FREE—NEW BOOK 


AMERICAN NOKOL COMPANY 
Dept 27.215 Newt Biihigan Ave., Cheng, ML. 


Eine. Workshop 


Whoa! This Recking-Horse 
Runs Along on Rollers 


By Cuarces M. Minuen 


colt is a cross between a rock- 

ing-horse and a roller coaster. It 

moves forward or backward ac- 

‘cording to the stress applied the 
movements of the rider. 


Just an additional nuisance about the 
But it is a new 


home!” you may say. 
thrill for the young- 
sters and is intended 
for use outside, on 
sidewalks and porch- 
Perle 
eteacs 
jin ma 
‘The outline or pat- 
aret geate 
eee 
iets 
wry Grek 
sereen of Threads 2 
Bee eet 
fore the horse when 

ne 


squares give an idea 
of the proportions. 
‘The body should be 
‘board 134 in, thick: the head. 
and legs are 34 in thick, Th 
neck is set into a dadoed groove 
Body. the. dada being es wit asthe 
thickness of the neck and at least 1 in, 
deep. The tail is mortised and tenoned 
or doweled to the body as shown in 


Ki 

"Fc legs must be tapered off in thick- 
ness toward the top (as in Fig. 2) so that 
they will he bottom to 


y wil ead ay at 
brace “ee he acing off can be 
AS 
By 
ner wa 


“The rider of thie strange steed can rock 
in one piace o el forward, an he plesscs 


done best with a rip savy unless 0 


access to a circular saw 


i Tegs are about 
jong, with a span of about 4 
between the feet ck Tews are 1 
tong, with about the same span. 
‘When the stage of fitting the horse to 
the rockers is reached, 
place the feet, which 
should, be it at 
least 34 in. 
than dhe final aise, 
fon the erasspicces 
hich are to support 
Tay a thi 
ag. of weed oe 


cers, the 
separated 


1y he of wood or 
rollers for the 
round. hard- 
engths in a 
‘The sharp edges were re 
wood file. 

‘The axles or arbors are }4-in, bolts, 
preferably with ends which are threaded 
only for a short distance, Two washers 
tare used to separate each roller from the 


metal. Tn making th 
lel iWustrated, a 13 


cr pies IF one could cbtain brass 
ig Of the right sae, it might be wel 
to use it to make bushings for the 


rollers, 


pine 18 by 48 in., sawed out 
of 42 in, ‘The cut for the upp 
‘one rocker formed the lower 
next so that no time, 

How the board was lai 
Fig.4. The center line was 
‘then a strip of wood with 


end was held against 
‘as a compass. 
back 2 in, and another 


process being continued until all were laid 
out 

‘The rollers must be centered and bored 
carefully. To do this quickly it is Lest 
to make a centering jig of a block at 
Teast 18 in, (Continual on peye 102) 
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This is the Heavy-Duty Battery in which the new 
Layerbilt construction provides greater economy 


‘Tuens’s an important discovery in 
radio economy awaiting all users of 
loud-speaker sets who have been buying 
the smaller Light-Duty “B" batteries 
instead of the large Heavy-Duty size 
required by such sets. Because the 
t- Duties cost somewhat less to buy 
they seem like an economy, but the sur- 
prising fact is that the Eveready Layer- 
bilt No. 486 lasts more than twice as 
long though it does not cost anywhere 
near twice as much. Te is, therefore, 
much more economical—we believe it 
to be the most economical “B” battery 
ever built. Certainly it has proved this 
by laboratory tests and the se 
has given to radio listeners in their own 
hhomes during the past eighteen months. 

Eveready Layerbile’s remarkable life 


is due to its unique construction. All 
other dry cell “B" batteries are assem- 
bled of cylindrical cells, with much 
waste space between them, and many 
soldered connections bridging the gaps, 

Several years ago we struck boldly 
out, away from this tradition, seeking 
a better method. We wanted to avoid 
waste space, minimize soldering, and 
get more current and longer life fro 
ren quantity of active materials. 
‘The Eveready Layerbilt is the result. 

This patented, exclusive battery is 
builtin layers of flat current-producing 
elements, making automatic connection 
with each other. Every available inch 
inside the battery i occupied usefully. 
‘You get more battery for your money, 
and that battery is more efficient. 


Remember this about "B" batteries: 
All loud-speaker sets require Heavy- 
Duty batteries, and the Eveready Lay- 
erbilt has proved time and again to’be 
the longest lasting and most economical 
Heavy-Duty “B” battery. 

Manufactured and guaranteed by 
NATIONAL CARBON CO,, Ixe. 
New York San Francisco 


‘Canadian National Caton Co,, Lite 
‘Toronto, Ontario. 


Tuesday night is Eveready Hour Night— 
9 P, M, Eastern Standard Time, through 
the following station 
‘wraat-Cleland 
Sara 


0-ti Lge 
SecWakttton 
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Old Pipe-Smoker 
Switches Back to 


Favorite Tobacco 


Evidently, one way to appreciate a certain 
tobacco is to try another kind. 

At least, that has been the experience of 
fone veteran pipe-smoker. By switching 
temporarily to other tobacco he finally eame 
‘back to his old-time favorite with a new 
appreciation and a vow never to. change 
‘gain. 

Read this “signed confession’: 


fappreiation ia such’ that Eagowor 
‘ering Stoke Pal whe te fasts, 
fag tot bane, fort hare passed 


ton 


Sorts th pou may 
put it to the pipe test. 
If you like the sam 
piles, you'll like Edge 

worth wherever 


ad whenever 
you buy it, for it 
ever changes in 
quality. 


Write your name 
and address to 
Larus & Brother 
Company, 10-N 
Street, Kichmond, Va 
Weill be grateful for the name and ad- 
ddrem of your tobacco dealer, too, if ou care 
to add them. 
Edgeworth is sold in various sites to auit 
the needs and means of all purchasers, Both 
Eadgeworth PlugSlice and Erlgeworth Ready 
Teubbed are packed in, small, pocket-size 
packages, in handsome humidors holding a 
Dont, std also in several handy in-between 
To Reteil Tobaceo Merchants: If your 
Jobber cannot supply you with Edgeworth, 
Tarus & Brother Company will gladly send 
{you prepaid by parcel post one- oF two- 
dozen carton of any size of Edgeworth Plug 
Slice or Eslgeworth Ready-Rubbed for the 
fume price you would pay the jobber. 


Beas emer mie sd 
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L7HomenwWorlesinon, 


Music Cabinet w:r# Built-In Rack 
‘ The Top Lifts Up to Form a Stand for 


‘HIS simple music eabinet has a top 
that. f 


Is back to form a rack ca- 


shelves and the li 
Prom Sy tla sock of whataves eed 
is selected for the cabinet, eut the four 


legs, 2 ft. 1134 in. long and plane to 15 
square. Mark the two best adjacent 
sides of each as working faces, 
Outside the cabinet, and lay out c 
piece the mortises for the front and side 
rails, gaging from the face sides. On 
= | an inners af ome starting Som 
the upper end, gage two lines 134 in. 
‘one 34 in. from the working face. 
‘one 34 in. Square across the ends, 
Tocating the upper front rll mortise 
‘A similar layout for a mortise 134 in, 


Even the Heaviest Bound Volumes 


By Epwix M. Love, 


Jong is made 63¢ in, from the lower end. 
Gage for like, mortises on the inner face, 

chisel out to a depth of 1% in. Plow 
a 3¢-in, groove 34 in. deep and 2 Tt. 334 
in, long, 3 in. from a face side of each 
leg, beginning at the upper end of the 
leg. The groove is to take the side 
panel. Since a plow will not work the 
gt 5 Sore tht oe not run full 

h stock, it is necessary to 
chisel out a short mortise at the blind 
‘end into which the nose of the plane can 


‘lide, 
‘Taper the lower 6 in, of the leg 4 
from each side, making the foot 1 in, 


square. Glue a'plug in. Jong into the 
‘end of the groove, 
ke the other front leg the opposite 
of the first. to form a pair, using the 


first as a pattern, 


‘HE back legs are made much like 
the front, but the lower back rail 
mortises are 2 in, Jong and are 6 in, from 


4 
to receive the back panel, Clamp. to- 


her, side by side, w front leg and its 

kc leg, and bore’ 3-in. holes 34 in, 

every 2 in. beginning 12 in, from 

the lower end and ending 7 in. from the 
top. all centering on the inner 

the legs, which bear together, ‘This forse 


the semicircular 


(Continued on page 104) 


SHaF 


Borrow 


secrion a-a || 
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Look up 


your ceilings 


HAVE YoU A CEILING that is 
ua need 
more livingspace? Would you like 
to build ina clothes closet? Does 


cracked or falling? Do 
the garage need lining? 


‘AKE your old 
home’ new. « 
with Upson Board! 

Upson Board comes 
> in big strong. panels 

++ 80 light one man 
an put it up, even on 
ceilings. 

‘Then paint, apply 
the decorative w 
trim—and your room is finished. 
No muss, no water, little delay. 
Upson Fasteners (patented) make 
Upson Board the one board with 
no ugly nail marks. 


Re-cover cracked ceilings 
Why be embarrassed by a 
‘cracked, ugly living room ceiling? 


Put big panels of Upson Board 
right over the old plaster. 
Finish in a beamed or paneled 
effect to harmonize with the 
furnishings (mail the coupon for 


UPSON 


for walls .. ceilings 


‘The Use Company 
BF Upeon Pe Lockport, WY 

Encioad find 10c for samples, literature 
(Bed bane blue prot for kth of room) 
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at 


Upson 


‘The striking living room above shows the charm of 
Board paneling for the finest i 


helpful blue print) and your room 
is permanently beautifed. 

Upson Board ceilings can never 
crack oF fall—and properly ap- 
plied, should never warp or bulge. 


Snow-vhite bath or kitchen 

Upson Fibre-Tile (Upson Board 
with permanent tileslike inden- 
tations on panel surfaces) will 
duickly build in agleaming-white 
bathroom or kitchen—and at 


1/l0th the cost of “porcelain tile.” 
Comes in big room-length 
panels that go right over plaster 
or old wainscotings. Enamel, and 
you have a waterproofed, wash- 
able surface of lasting charm. 


Three to seven more rooms 

Make your attic and cellar use- 
ful,too. Buildinmaid’stoom,extra 
sleeping roomsor bath, fruitcloset, 
workroom, useful laundry. 


MAIL THIS COUPON 


& 


At the same time the Upson 
Board lining will insulate your 
house—make itwarmer in winter, 
cooler in summer—reduce yout 


fuel bill 20% to 30%. 


Get the facts today 
Try Upson Board for just one 


ceiling. Then you'll want it all 
through the house. 

Genuine blue-center Upson 
Board is diferent from anything 
you have ever scen, Tests prove 
it from 40% to 150% stronger 
than ordinary boards-an excal- 
lent insulator—the equal of 11 
thicknesses of building paper. 
Dosenscfleecars in ourfler pve 
it resists fire, moisture, even ordi- 
nary leaks, 

Ask your lumber dealer. Or we 
invite you to mail the coupon 
below forsamples, iteracure, help- 
ful detail-blue print. 


BOARD 


partitions .. insulation 
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Te ION WOMRS NOD 


ATKINS | 


| Dividends 


lowered by building a cold eloset over the 
refrigerator or in another location con- 
venient to the kitchen. 
| ‘The illustrations show more clearly 
| than words just how the cost and venti- 
ting shutter are arranged. 
| over the ventilator may be closed during 
| extremely bitter weather, as enough cold 
air leaks in around the edges to keep the 
interior of the closet just above freezing. 
| ‘The closet itself should be made ax 
tight as possible and the door carefully 
fitted to prevent the leaking of cold air 
into the room in which the closet is 
A fine copper screen is tacked over the 
outside of the shutter to keep out dust 
and inseets, With such a ventilated 
closet, considerable ice is saved during the 
spring and fall months, while during the 
hotter periods additi 


‘can get in some of his most eareful work 
by building one of the convenient corner 
china clonets of semi-Colonial design. 
‘The work on this feature, however, can 
be done at leisure after the kitchen has 
heen taken care of, 

Tt is no: necessary to make any special 


HEN one man uses 
a cross-cut saw he 
i] must have the easier, 
faster cutting the 
|] ATKINS saw insures. 
He xxows what it 
means to have the saw 
iJ hold its edge longer. 
“Silver Steel” is the 
best material forsaws. It 
is tempered and ground 
|] to cue faster and last| | 
longer. | 
‘The ATKINS ame on the| | 
blade of any saye means time, 
J ore sa hci | 
pays to tse beter tools 
‘Ask for these free ATKINS 
Save Booklets 
"Saws in the Home" or 
CROSS-CUT SAWS” 


E.C. ATKINS & CO. 
‘Ewabllhed 1857 
ating Mamta of Haat Got | | 
Sacro taey Uae Saws Sw 
te Fg Femi  M 
428 So. limos Se. 
INDIANAPOLIS, U.S.A. 


in Home Building 


(Continued from page 67) 


‘The measly completed fan motif for the 
‘ante front. The blades are separate ples 


rrevious provision for this closet as it can 
Eevbaile up right over the plastered and 
papered wall. Wood cleats are attached 
With screws directly over the wall paper 


tind false wall built up of Yn, planed 
lumber. A full length 

ant height is cased i 
sign of trim used 
‘and wall. paper, 
for the purpose, 
it, 


way of stand 
with the same de- 


has been saved 
‘hung carefully around 


5 5 ly of 
and makes an interesting job of eabii 


‘ogany to match the dining 
room furniture, the corner china closet 
makes a very | (Continued on pope 85) 


© This seal on » radio, tool or oil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page 6. 


February, 1927 


nana 
[aie Workshop] | 
Dividends in Building 


(Contin fs » 


decorative aswell asa useful addition to 

‘Another helpful accessory is the laun- 
dry chute, Ordinarily this chute is locat- 
ed near a stairway or chimney so that it 
‘ean be concealed for its full length clear 
to the cellar. As the cellar is a rather de- 
pressing place at best, it was decided that 
this house should have a laundry ou the 
ground floor in a back room adjoining 
the kitchen. ‘This gave the handyman 
angther opportunity to ply his art 

‘As ‘the laundry is. under one of the 
chambers, a 14 by 16 in, hole for the,chute 
was left in the floor i 
room and a closct built over it as shown 
in an illustration at the bottom of page 84. 

‘The fireplace is frequently referred to 
‘as the heart of the home, and it is at 
least one of the most prominent of the 


| one of two, permanent itchen cabinets 
Shick "were bul om each side of the sk 


decorative features. Tt should, therefore, 
he given careful consideration by: the 
The chimney, being placed near the 
center of the house to save building two 
chimneys and also to keep all the heat in- 
side of the house, necessarily caused the 
fireplace to be built out into the living 
room. ‘This afforded an opportunity todo 
neling in addition to designing 
fand building the mantel itself. 
“Thefront partof the mantel, exchusiv 
the shelf, is made as a unit. ‘The desi 


ire found at any woodworking shop.. The 
fan motif was wot carved, as its appear- 
wl at first suggest, but was made 


‘filing and sandpapering the 
des of the “fan and gluing 

panel, which was later 
mounted in the center of the mantel. ‘The 
photograph of the partly completed motif | 
shows just how this was done. 


"Asthe woodwork (Continued on page) 
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seems soft toa i 


“YANKEE” Push Drill 


in the hardest wood, the action of 
“Yankee” Automatic Push Drills unusually 
smooth and easy. 

With only the slightest push, the point quickly 
bites its way inward. 
‘ankee” ingenious design and “Yankee” 
superior construction reduce time and labor to a 

um, 

Drill point revolves backward in upward move- 
ment of handle to clear chips. 

No. 41 (illustrated). No. 44 has spring for regu- 
lating pressure according to nature of wood, size of 


drills, etc. 

Some Other “Yankee” Tools 
Ratchet Semin ‘Astomatie Feed Bench Drie 
Kitchet Breat'an! Hoed Det steht Tap Wrenches 
Batehet i Braces Ving, Removable Base 


Write for Free “Yankee” Tool Book 


over of Sin too. I elie 
Lr Eine "yntce Toke 


Dealers Everywhere Sell Yankee" Tools 


Fankee” on the tool you, buy, means, the 
= utmost in quality, efficiency and durability. 


wittse “" Nonr Bnos. Mrc.Co., Philadelphia, U.S.A. 


“YANKEE” TOOLS 


Make Better mechanics 
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Make big money 


from repair work 
os 


BOY Se 
that much on simple 


repairs that can be made quickly, 
easily and well with 


Smooth-On No. 1 


By keeping a can of Smooth-On 
handy, you can save this money in 
your own home—and by doing similar 
Tepair work for othe: 
money. 

No skill is required to make re- 
pairs, and the amount of Smooth-On 
used ‘on any one job seldom costs 
more than a few cet, 

‘ypical repairs 
that’ can be ‘made 
perfectly with 
‘Smooth-On— 
Stopping leaks in 
steam, water gas, 
cil or stove pines, 
mending cracks, 
breaks or leaks in 
furnaces and 
boilers, radiators, 
tanks, sinks, pots 
and pails, making 
loose handles 
tight on umbrellas, knives, hammers, 
brushes, drawers, etc., tightening loose 
serews, hooks, locks, door knobs, etc. 

On the Aulomobile:—Making  bursted 
water, jackets and ‘pumps ood as new, 
topping leak in radiator, hose connect 
seas tank and gas, ofl and exhaust fines, 
{hg a fume-proof joint between exhaust 
and tonneatt heater, tightening loose by 

Tight posts, keeping 
srrease cup hub cap 
Sind nuts from loosens 
And falling off, ete. 

"To. get perfect re 
sulte, write to us for an 
tse the Smooth-On Ru 
pair Book. Pree if you 
Feturn the coupon. 


Get Smooth-On No. 1 in 

7 oa Ib. oF 5-1, 
any hardicure 
“f mecessary direct 
Srom us. 


‘Smooth-On Mfg.Co. 


Practically every 
household spends at 
Teast $10.00t0 $50.00 
each year and many 


—— St 5 Cmaps bm 
Sooo “jensev erry 
bot 8 


Doit wit SMOOTHON 


SMGOTICON MFG. CO., Dept. 
‘Sr Communipaiw Avdwr Jersey City, NJ. 
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NG 
- Hotbed Frame Comes Apart 


By Wittsase W 
ria W 


s Bicths 
‘cold 


packed the manure down solidly, piled 

round my frame, put in about four 
es of good, rich sifted soil, put on my 
sash, covered the outside over with straw 


around, the ground all hard with fros! 
we shall start our garden tod 
it really seems impossible,” Frank 


their way th 
asked if he 


‘Early last fall dug 
deep, and several days 
AE with fresh horse 


Lassured him that he could. Indeed, 
y handy man or boy can make « 
hotbed of the type (Continued on page 87) 
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Towed, bit the construction can be made 
ill simpler. And, of course, the work 
of making the sash can be avoided by 
puschsing stock hotbed sar which ean 
Thad for between 83 and #4 each. 
"To aid Frank in making his hotbed, T 
gave him the drawings similar to. those 
Feproduced at the bottom of page 80. 
Tadvised him to figure on a litle clear 
‘ance to allow the sash to slide easily 
First he got the 3 by’9 in. posts ready and 
ceut open mortises in the upper ends of six 
fof them to receive the eross rails. ‘The 
front, back and sides were boarded in with 
14 by 10 in, common tongue-and-groove 
pine, A 1 by @ in, cleat was nailed out- 
side each corner on front and back. 


Fier set the frame together and 
pinned the slip. mortise-and-tenon 
its where cross rails join posts, 

‘Now bore holes and insert the six ear- 
riage bolts,” T told him. “You see, by 
sing this method of corner constuction, 
itis possible in five minutes to bet the 
frame up oF take it down.” 

‘For the sash, we selected a few picces of 
lear Michi 
dressed all th 
plane, ‘The 
fand the upper rails were made 13¢ by 
8 in.s the bottom rails, 16 by 4 i 
sash bars, 134 by 14 in. 

‘When the stock was ready, Frank laid 
‘out. the mortises and tenons. I called 
his attention to the peculiar construction 

il, whieh in a hotbed 
the stiles and is kept 
inderside, 0 that the glass 
it. ‘The end tenons on the 
|, therefore, do not have to be 


parts were laid in position for marking. 


OTHE slase rabbets were planed with a 
plow or rabbet plane, and a groove 
instead of a rabbet was plowed in the top 
rail so that the glass could be slid 

into place. Provision was made 

way to use 10x12-in, stock glass without 
fautting or waste. When the parts were 
ready, thy were (stoned with escn 


(waterproof) glue and pins were driven 
Mage te aerton bn lees 

“Be sure to soak the sash in linseed oil 
before glazing," warned Frank. “Then 
put a thin layer of putty in the rabbets 
and lay the glass on like shingles. Start 
lat the bottom and overlap about a quarter 
inch. Use two hotbed sash staples to 
‘each sheet: then putty the outside.” 

“The final step was to make frameworks 
of rough 1 by 2 in. strips and 3¢ by 134 
in, lattice strips for holding rye straw 
like the one illustrated on page 86. 
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Accept 10 Days’ Proof 


Let us prove that the claims millions of men make for this 
unique shaving cream are justified 


GENTLEMEN: 

Pullman car arguments never 
have yet proved a point. 

That's why we make no claims 
for Palmolive Shaving Cream 
other than the fact that millions 
of men, once wedded to rival prep- 
arations, have shifted to this new 
creation, 

Hence—that it is worth a trial. 
So we send 10-day tubes for that 
purpose. Will you accept one as a 
courtesy to us? 

60 years of soap study stand be- 
hind Palmolive Shaving Cream. 
130 formulas were developed and 
discarded before we found the 
right one. All our experience as 
the makers of Palmolive Soap, the 


world’s leading toilet soap, are 
embraced in this creation. 


5 new factors 
1. Multiplies itself in lather 250 
times. 
2. Softens the beard in one min= 
ute. 
3. Maintains its creamy fullness 
for 10 minutes on the face. 
4. Steong bubbles hold the hairs 
erect for cutting. 
5. Fine after-effects due to palm 
and olive oil content. 
Just send coupon 
Your present method may suit 
you well. Bue still there may be a 
better one. This test may mean 
much to you in comfort. Send the 
coupon before you forget. 


"THE PALMOLIVE COMPANY (04.Corp) CHICAGO, HLL, 


Roe Taste he nn Seen snl bes and ges har woke 
(penetiks Ty be mmpe wee eng fe mee ee 


10 SHAVES FREE 


and a can of Palmolive 
‘After Shaving Tale 


Rass 
eigen 
ree ca oe pata 
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ISTANCE! That is the 


real test of your new set. 


aerials are “good enough.” 
‘A corroded aerial reduces the 
volume and distance of even 
the finest radio set. That is 
why a Beldenamel Aerial 
should always be used. Each 
strand of a Beldenamel 
‘Accial is coated with weather- 
Eeeeh Brn tr pr 
ven 
service, @ Bldenamal Aci 
is still’ as good as new. It 
cannot corrode. It always 
assures maximum distance 


ee 


Belden Manufacturing Co. 


2304A S. Western Ave., Chicago,IL 
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Te HomenWornesMorn!| 


INLAYING Is Easy to Do 


And It Vastly Improves 
Homemade Furniture 
—Three Examples 


By Heasax Hyori 


Instructor, Architectural Laboratory, 
Saunders Trades Schoo, Yonkers, N.Y. 


NLAYING isoften regarded 
teditieal proces, The 
asa difficult is 

is becauve he has never seen 

therefore,” does not realise 
how comparatively simple and easy the 
process really is. 

While inlaying is quite easy to do, it is 
‘a process that docs not lend itself readily 
to machine production. Inlaid picces of 
furniture command a good price by virtue 
of the handwork lavished upon. them, 
while the painted imitations and plain 
picces sell for very much less. 

‘The home woodworker, who is inter- 
este and ambitions enough to. 
alittle with inlaying, will beamply 
for his trouble through, the satisfaction 
hhe will experience in being able to make 
furniture not only of greater beauty and 
distinction, but also of greater intrinsic 
value—a value that can be measured 
dircetly in dollars and cents, 

Tnlay in general is made in two forms, 
lines or bands of varying widths and pat- 
Aen, and, inset osetia 

‘and desi is mat 
made by spralts The ines are in 
pieces one mag and vary in price 

Foe toe than a ctbt to sbeae tres 

cents a yard. ‘The inserts are sold by the 

ieee: those described in this article cost 
rom 30 cents orlessto81 each. 

‘When lines are to be inlaid, a groove 


S15 


Fig. 1. Cutting grooves = 
with « modited eae 


must first be cut in the wood of exacth 
the same width as the line and of a 
about equal to the thickness of the line, 
‘The tool for cutting such a groove (Fig. 1) 
can easily be made of an old hack saw 
blade or similar piece of thin steel. Tt is 
ground down on an emery wheel to 
Approximately the right width, after 
which it is sharpened on one side only 
He chin. The. more 

sharpening is done the bett 
‘The spur is removed from_an ordinary 
gage and this piece of steel 

its place (Fig. 4), 


‘A.groove 
it itis too wide the cutter is " 
For the best results the groove should be 
‘0 narrow that the inlay must be forced 
gently in place. This tool will eut grooves 
across the grain, but corners and awk- 
ward places generally mist be cut and 
cleaned up with a pocketknife and a 
Sein. chisel (sometimes ground down to 
Sein. depending (Continued on page 89) 


sige 


Fig. 3. A mirror of rare charm with fai 
Times, decorative inserts, end two roses 
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Inlaying Is Easy 
{Continued Jrom page $8) 
‘on the width of the inlay). Tt is recom- 
tended to make a.eulter for the 
tin lines, 4g ine wide, or wider lines, 
{wo or more cuts can be made with this 
‘Sitar unt Ube desired width is obtained 
When the grooves have all been ut 
and the cornets cleaned, the lines areeut 
length and mitered in the corners. 
‘hin glue is then run into the grooves 
and the inlay forced in place with the 
aid of a hammer. ‘The, surplus glue 


Should be wiped off with hot water and 

‘the inlaid piece 
allowed to dry 
overnight. If an 
insert is tobe 
ised in the center, 


inserts sold by 
manufuctuters of 
marquetry are al- 
ways glued to a 
piece of brown wrapping paper and set in 

4 piece of mahogany veneer, This 
pls vencer around the edges is first cut 
Eway with a knife, ‘The insert is then 
placed face down in the exact center of 
the tray, and a fine line marked around 
itwith waharp peueil. Draw perpendicu- 
lar center lines both on the tray and the 

rt. If the insert is of an oval or 
cular shape, the outline is eut down wi 
fe. alter which the wood 


i the exter x cu v 
plane, ‘Set the plane to cut or 
K til the desired depth 
(equal to the thickness of the insert) 

been reached, If the work has been care- 
fully done, the insert should fit in the 
recess that has (Continued on page 90) 


eke nae 


Micror Frame 


Nottie 
Resets (turned) 
Iniay 

Piste gase 

‘Tea Tabla 
Pre 


ower brace 
Soper 


AN dimensions are fn faces excent 
Sire Stherwie specihed 
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JERSEY 


This Year—For your screens 


use Jersey Copper 


..and keep them up for years and years 


‘AVE your screens ready 
early—start to repair them 
now or make new ones, 

Save future expense—from im- 
proper work. Especially, avoid 
the most costly mistake of all— 
thatof usingan inferior screening, 
such as painted or metal-coated 


steel, oF so-called “bronze”.~ _ _ 


Pay a little more, and use Jersey 
Copper in your screens—then 
they will always be ready. 

Keep them up both winter and 
summer—if you like, Winter's 
r 


ages will not harm them. Be- 
cause of Jersey's durability, you 
can count on them for years and 
years of service. Think of this 
saving in time, labor and money. 

Jersey Copper Insect Screen 
Cioth alone is made of Roebling 
Copper Wire. And the special 
Roebling process produces an 
unusually strong and stiff wire. 

Jersey Copper is durable —be- 
cause Jersey is 99.88% pure 
copper. Practically everlasting! 


Don't confuse copper with #0- 
called “bronze"—a mixture of 
zinc with copper—necurally lack- 
ing the weather resistance uf 
pure copper. 

Jersey Co sper is recognized for 
its superiori.y, from every stand- 
point, over all other metals or 
combination of mpetals used in 
screening buildings. 

Only Jersey Copper is lasting 
protection for your home, 

Examine Jersey Copper in the 
roll—at your hardware dealer's. 
Look for JERSEY Tag on end of 
roll. Specify 16 mesh (recom 
mended by U.S. Public Health 
Service). Order dark finish — 
nearly invisible; stays that way. 

‘Write for free booklet which 
explains how to save mone: " 
avoiding mistakes when 
screen your house. The ] 
Jersey Wire Cloth Company. 
South Broad St., Trenton, 1 


Alll Grades of Wire Cloth 
‘Made of Alll Kinds of Wire 


Jers ey Copper 


INSECT SCREEN CLOTH 


MADE OF ROEBLING COPPER WIRE-99. 


PUR 


+ she INSTFTUTE OF STANDARDS. See pase 6. 
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Ask your dealer 
to show you the 
best hammer 


The next time you're at the 
hardware store ask the man at 
the tool counter to show you 
the best hammer he has in 
stock, 


Nine chances out of ten 
he'll hand yor 9 Maydole. 


Experienced hardware men 
know that no other hammer 
is built like a Maydcle. The 
head is press-forged of se- 
lected tool steel. And the han- 
die is of clear, second-growth 
hickory, air-dried for years and 
put on “for keeps.” 


Maydole Hammers easily 
outdrive and outpull ordina- 
ty hammers. they've a 
fot to feel 


Auk your dealer, and write 
or interesting and useful 
et Handbook 23 “B." 


Naya 
Hammers 


Dail Maydle Hammer Co Norwich XY 


“Old Ironsides” in Miniature 
(Continued from page 69) 


§ Miseomeet 
urement. ha 


iho 
BET: ane 


v Mam 


painted brown, and the pe cod 
can be made from thin celluloid, 
Ss eee ae 
throu; ene the upri 
shoal be, glued into slots in the ‘deck. A 
small rope may be glued in a hole in the 
deck on one side under the barrel, 

three times around it, and down to the 
Soca ence 
tiller rope, leading to the tiller on the 
deck below. 


sifted that in her earlier period they were 
carried on the gun deck and passed 
through the large hatch she then had. 


Yese FULL size 
ie) 
[ )\ over 
Oop} AP 
ALLAN 
CO/PpR cwostreee 
7 
a 5D) 
qormast TOP GALLANT 
crosses” LLL or 


ronnasr car EO) ati’ men 


“ 2 of thin plywood a 
tops cee ar 8 nea 
Tater they were stacked on the fy 
whether in ition given in 
Plano not, ite hard to 


BELAYING PINS 


An 
cmennnnce [| 
TC 


- 
es © eat 


Fig. 5. Guns, martingale booms, fe rails 
‘med chanoes.Allbut the iter are fll it 
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“OLD [RONSIDES”’ 


(Continued from page 90) 
FULLSIZE 


By 


CAPSTAN STEERING WHEEL 


ANCHOR, 


‘WoO IN. 
TWO PARTS 


Pla. 6. The hatches and skylights: capstan, 
{Reering: wheel ad wnchorn, al metus ae 


ig. 7) but they also can be 
hollowed and given thwarts and other 
gear. ‘They stand on chocks, which fit 
their undersides; to these they should be 
lashed, 


‘The capstan (Fig. 6) is a piece of pine, 
round, with holes in the top edge for the 
these also may be made and 
cried, the bole) There 
eight, evenly spaced and about 
ong. ‘The real capstan is an 
rately. built-up aff 


ship 
should 


%4 in 
lab 7 

“The anchors (Fig. 6) may be cast in 
bronze or white metal or cut and ham- 
meted from a piece of lead. ‘The shank 


should be 134 in, long and the stock a 
bit shorter. Intter is shaped in 
wood, then split in two, the two halves 


being ued round the shank and bound 
with thin thread. ‘The anchor will be 
rusty black and the stock the same oF 
dark brown. ‘The cables will be pieces of 
chain, with simple links, of which there 
should be about eight to the inch. 

‘That completes the fittings. ‘The guns, 
steering gear, boats and anchors should 
not be put in position until the last be- 
cause they (Continued on page 92) 


Repair, and be sure 


with Sheetrock 


The original gypsum wallboard—Tested by Time—Sheetroc.. 
contains not merely one quality of good wallboard, but all the 
qualities you want. 
[ INSULATING . . . VERMINPROOF’ 
CAPABLE OF ANY DECORATION 
AIL AND ERECT ... MAKES 
PERMANENT WALLS AND CEILINGS AT LOW COST, 
‘The exclusive US G reinforced joint system provides fat, u 
broken surfaces of Sheetrock that take any decoration perfect 
—wallpaper, or Textone, the plastic paint for tone and textu: 


‘Your local dealer sells Sheetrock. Look for the USG Sheetre 


label on every sheet—made only by the United States Gyps' 
Company. 
‘Sheetrock is inspected and approved as an effective 
harrier to fire by the Underwriters’ Laboratories, Inc. 
UNITED STATES GYPSUM COMPANY, 
General Offices: Dept. 48, 205 West Monroe Street, Chicago, Illinolé 
eg. 0-8 Pt Of 


SHEETROC 


FIREPROOF. 


. INSULATING 


Devt. oh. 205 Want Monroe Street, Chicas, lilies 
‘Send me free booklet, “Sheetrock Walla” 


Nome 
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Service All the Way 
An Advertisement of 
the American Telephone and Telegraph Company 


Iris impossible for + ruil- 
road trein or a ship to 
call at the doorsteps of 
its passengers when they wish 
to take a journey. To takeeven 
a trolley or bus ride, one must 

to some definite point where 
Eis conveyance stops: (On the 
other hand, the telephone goes 
tll the way'to meet the public’s 
Convenience, 

Each telephone call may be 
compared to a taxicab, whose 
destination is controlled by the 
subscriber. The telephone com- 

any extends its wires to the 
ewes and offices of those who 
fesire service, placing its tele- 
hones within immediate reach. 
The call is made at the time, 

vem the point, and to the place 
= 


that the subscriber de- 
sires. He speaks to the 
person he wants—wher- 
ever he may be. 

At the disposal of each tele- 

hone subscriber are the talk- 
ing channels of the entire Bell 
System. He may make a call 
a few or thousands of miles, and 
he may extend his voice to any 
point, to any person who has a 
telephone. 

This is the essence of com- 
munication. Because of it, the 
number of telephones has in- 
creased, in the last five years 
three times as fast as popula- 
tion, Because of it, the Bell 
System carries more than 
twenty billion messages in the 
course of a year. 


Make More Money 


Read the Money Making Opportunities on 
pages 128 to 159 of this issue. 


Easy to 


Build 


suns mae a A 


W.B.&J.E. BOICE 72iet: Su 


“SOLD IRONSIDES”’ 


(Contin rom sae 2 
would be in the way of the rigsing. 
If the munota ary now dey, bore bates 
the decks to take them at’ the positions 
indieated on the deck plan in the Jant- 
ary ieoue and on Blueprint No, 61. The 
masts wil slope aft at an angle of 8 de- 
frees from the perpendi i 

mast should rake 


carried round the bowsprit. It is then 
frapped (bound) together and knotted 
(hig. @). "Get thin tight ri 
‘ext month the ngging and finishing 
will be described. Meanwhile, if you are 
not conversant with the names of the 


of and her rigging, hunt 
i che a 
be found in dictionaries, encyclopedias, 


and many books on ships. 


Rubber Faced Sandpaper 
Block for Heavy Work 


FSR beney rerk the sandpaper block 
illustrated is particularly practical. To 
make one, rip a piece 8 in. wide and 634 in. 
Jong from a common two by four. ‘The 
top of the block is cut back 3¢ in. from 
each end to a depth of 114 in. and two 
notches are made as indicated to receive 


wedges, ‘The lower face of the bloc 
covered with three strips of rubber from 
fan old inner tube, which are bent around 
the shoulders and tacked from above. 

"The sandpaper is cut into strips 3 in, 
wide without waste. A strip is fastened 
with a wedge at one end, carried around 
the block and then fastened with a second 
‘wedge. It takes but an instant to change 
the paper —Wruasant C. Harwooo. 


As A manual training instructor, T have 
bbeen asked frequently to restore to use= 
fulness dull pencil sharpeners of the rotary 
type. After trying different ways. of 
sharpening them, I found this to be the 
best! Take the sharpener apart and slip 
a piece of stiff wire through the hole in 
the cutter. Hold the cutter up to an 
emery wheel so that the steel can revolve 
freely while it is being sharpened. In 
this way a pencil sharpener can be made 
to cut like new.—M. J. Hert. 
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Ts Tome Workshop 


Profitable Projects for 
Your Winter Evenings 


HAT is more fun on winter eve- 
188 than to build something worth 
while—a piece of furniture, a ship model, 
a radio set or toys? It is at once enter 
tainment and profit. Whatever time you 
spend at your bench is paid for in the 
value of the finished article. But you may 
ask, “What shall I make! 

over the list of ou 


Complete List of Blueprints | 
NY ONE of the blueprints listed 
‘velow can be obtained. from | 
Porutan Sciexce Montuuy for 25 | 
cents. The corresponding back iss: 
of the magazine, in which the project 
was descr in deta can be ha foe 
tional so long as copies 
“Ei il 


250 Fourth Avenue, New 
Gexrisaex: 

Send me the blueprint, or blue- 
| prints, T have under 


Stereem Table 


‘inte Sip Mine atat Fe 
we Bhp Dei 


(Plea pint aac and sdrns very clearly) 
Siro 
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$2,000 a year extra 
with CORONA 


You can own this 
latest model Corona 
I's the finest Corona ever built 
made by I's pioneer 
‘manufacturers of portable type- 

A sturdy, dependable writ 
smachine wth fll width (ten 


< spacer, everything you expect in 

an office machine. Yet itis come 
pact, portable, easy to earry with 
you wherever you go. 


ITH no special training 2s 2 

writer, thisman ismaking $2000 Standard Keyboard 
a year extra income in his spare ‘Corona has the four-row standard 
Keyboard used in all office 
‘aught in business schools. If you 
are accustomed to using a lange 
machine, you will be at home on 
Corona. If you have never uied 
Aypewriter before, you'll find that 
is easy to learn with Corona, 


time, writing articles and stories with 
Corona. Many people have this talent for 
writing. Few ever develop it. 

Nearly all successful writers own Co- 
ronas. They tell us that Corona makes 
writing easy —that it actually helps them 
think more clearly, write more vividly. 
Corona can be carried anywhere, yet it 
ill do the heaviest kind of work. Its 


Buy a Corona on 


‘easy terms 

amazing durability has been proved by the Seal 

experience of nearly a million users, rah gees pees Coe A 
your home and then you can pay 


LetCorona help you develop your earn- 
ing capacity. Mail the coupon now. That's 
the first step. Our free instruction book 
for writers will show you just how to be 
n. The coupon will bring you this useful 

book without charge or obligation. 
LCSmith & Corona Typewriters Inc 
Sales ofices in principal cities ofthe world 
Erabaed 93 z 


Alo manufacturersof the LC Smith Typewriter, 5 
the ball-bearing office machine 


‘on easy; monthly terms just like 
rent. Your Corona desler will 
iladly accept a used typewriter, 
any standard make, as part pay 
‘ment. You need not wait another 
day. Just look up Corona in your 
phone book and the dealer will 
send youoneforfree examination, 


‘Thisraluable books fre if you mail the coupon at once, 


LC Smith & Corona Typewriters Inc 
‘215 E. Washington St., Syracuse, N.Y. 
‘Without obligation please send me a free copy of The Writer's 
Guide —and complete information about Corona, 
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What’ power for'X 
is power for"B” 


—provided, of course, that you use a 

Rectigon. That's the one best way to keep 
both “A” and “B” batteries in topnotch form. There's no starving of 
batteries when you have this home charger to keep them full of pep. 
And, man alive, the unsuspected power your set shows then! Re- 
member, too, that the bulb used for “B” battery charging is enclosed, 
like all other parts, in metal, free from harm. And keep in mind that 
your Rectigon will charge your automobile batteries. 


so all batteries are kept lively with 
diccnaseey (Ts 


iin se 
thee aset 


"THE RECTIGON isa superb Westinghouse 
‘Thing you con't we ike era heavy iulation” things 


peak 
WESTINGHOUSE LECTRIC & MaNUrACTURING co 
peer een 


No Storage Battery Radio is Complete Without a Rectigon 
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—~ 
|AMotor Boat-forhait 
thecost/ dang necten ates 


Tie Thome Wor! 


A Walnut Boat 
“Comicull” 


By F. Ctarke Hucues 


vothpicks serve 
fas the spars for this little “comicull” 
boat, Not only does it make a quaint 
decorative novelty for a dinner fi 
but, as it will float in a bow! of water, 
also just the type of toy to delight smnall 
The half shell is rubbed flat on a pi 
of sandpaper so that a bit of cardboard 
can be glued or cemented 0 


¢ 
atu weet 


‘wooo St 


‘Thie model netually lots, Tt is one of @ 
‘comical series Me, Hughes te designing 
forrenders of Poruian Seance Monraty 


or 


cement for this purposé as it is water. 
proof and easy to apply. Tt can be used 
also for fastening the tin keel in a slot eut 
through the shell and for holding the 
‘mast and bowsprit in place. 

‘The sail should be thin silk treated with 
at least two coats of white enamel before 
it is put in place. Fine white thread is 
used for the rigging. ‘The flag can be 
painted on white silk, either with a very 
small brush oF a toothpick, 

‘A section eut from a wooden spool will 
makes the stand when slotted to take the 
keel and given a coat of antique gold or 
other suitable color. 

Give the model two or three thin coats 
of bright paint, enamel or lacquer, ‘Then 
launch the little ship and test. her sea- 
worthiness. If carefully made, she should 
float high and be well balanced. 


Waxznoann joints and also small cracks 
and holes in plaster may be filled with a 
‘composition made of flour paste thick- 
Sod with plaster of Paris, ‘This is often 
used by paper hangers in conceali 
be placed over 


© This seat on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6, 
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Snow 


nti mm 


sides of the forward section, or 
“bow” of the craft. These latter staves 
swore fish nailed securely tothe rear soe 
tion and then pulled in to meet the block 
at the bow, 

Some Mile adjustment and a fitand- 
try procedure were necessary, but by 
dint of patience, « “Yankee” windlass 
and some hay wire to hold the forwerd 
‘end of the staves in their final position 
the task was accomplished, "With 
rawknife, Jack trimmed the “ gunwales’ 
to a gentle curve from bow to stern, 

lditional barrel hoop ribs were added 
and a hole bored through the projecting 
Ce of tl We alee mare agi the 
sipainter.”” pices of burlap for a 
cushion, the strange craft was ready 


"YOU see.” explained Jack, “where | 
there is only a little snow this will 
un on the center stave as narrow as a 
Akiplack, and. when, it trikes « deep | 
drift, I figure it will ride out on top. The 
faster we go, the higher it will ride! If 
this ong works, welll make another 
ht.” 
‘The two christened their snow craft a 
“Kayak,” because it looked somewhat 
like half of an Eskimo’s canoe. Off they 
went up the road with the kayak slewing | 
in tow, and turned off into the pasture. 
‘They sink knee-deep, but the kayak rode 
lighily. ‘There followed a stiff climb to the 
top of the ridge. 

Jack took the initial ride, armed with 
an BL, poe for steering purposes, Hal- 
‘way down, in attempting to change his 
course, he'bore down too hard and the 
sensitive contrivance turned complete'y | 
about, dumping its load down the hills 

Profiting by his chum's misfortune, 
Karl allowed the kayak to pick its own 

se, He streaked down the pathway 
already made and out on the deeper snow 
tat the foot of the hill, the snow flying 
from the how in exhilarating style. But 
had not yet learued that he realy was 
riding a craft requiring @ canoeman's 
sense of balance. He rolled to port. 
hipped a load of snow and parted com 
pany with his craft in the deepest part of 
the deft, to the amusement of his chum, 
whio danced a jig at the top of the ridge. 


FURTHER experiment proved spills 
could be avoided by using the pole 
after the manner of a tight-rope walker, 
rather than as a stecring device. From 
that point the sport progressed merrily. 
‘Needless to say, evening found the 
bee bury oe mother kaya 


graphic illustration on 
Small size kayak, built for my son, ‘This 
‘one, by reason of its size, has no ribs: the 
‘ry piece of wood amidships is suff- 
cient stiffening. 
“The material used for this kayak was 
taken froman old pickle barrel and, being 
cedar, itis very light. 


| you have not the “pep” and 
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LIFE Is NOT WORTH LIVING 


— Without Sound Nerves 


OUR nerves govern 
Y sour te — your efi 

, your happiness, your 
heath. "If your nerves are 
depleted, you cannot con- 
centrate’ or think clearly; 


bor ta coy oor ea 
tes and sports? you’ have 
Dot the physical” comfort 
fod welahing without 

naibe, Is. life worth 
ving ‘under these con: 
ions? "Nol You merely 
‘exst—you are not getting 
‘out of fife everything that 
{has to offer! 


‘We are living in. an age of 


Year! We burry, we worr 
nd, often, we ‘dissipate ‘our vital forces 
through ignorance. "We commit these 
sins Because we are living in an age of 
acute Competition, tremendously high cost 
Of living, reckless "pleasures—conditions 
that compel us to strain our nerves 10 the 
utmost. 


“ak hut Boesng our es hard and 
et ils Seating that we Canaot go oa 
for lon, that there must ‘come an end 0 
fcr sock of Nerve Fores, and that Nerve 
‘Eshauedon i staring i the face! 

very victim of Nerve Eshasation, vies 
he ancien ih tne tere malay, 
Fmly bebeves that he hex been riches 
sedd h nat ae a 
{hati kas been jeors developing, nad that 
be has hed oan many watsiagy of wht 
Mar coming bute ahd not heed them! 
Fhocch be pecs through Foe, Sob> 
oral nerve supply, he pays attention 
Deelieves it quite ommmooras many mi 
poopie Gort feel tred anal werd Gut 
Bighta in prsodes to fo 


A'little rest helps a little—for a while, and 
then he is right back where he 7 
leading the same old life. Finally he 
becomes a bit discouraged, believes that, 
every man must endure "a few discomforts,” 
‘and keeps going while the going és still 
Little does he realize that every day fe is 
undermining his constitution, ‘paving the 
‘way to all sorts of physical and mental dis: 
rders, and going through life only HALP 
ALIV 


‘The country is teeming with eases that 
ft this story ike a glove, for we Americans 
fre the most nervous nation under the ny 
fot barring even the hotcheaded. Latin 
They may be called“ near-neurasthenics. 
R'nearneurssthenic i but. a next-door 
‘eighbor to a fell edged nuraathemic, fn 
The grip of actual, teribe ond complete 
Newt Exhaustion Nerve Bankruptcy! 
‘There is but one malady more terrible 
than Nerve Exhaustion, and that i its 
Hin Insanity. Only one ho, “have 
passed through a sore of Neree Exhaustion 
Ex understand the trae meaning of this 
Statement. It is HELL: no other word can 


express jt, | At first. the 
Wictim is" afraid he will 
dic, and as it grips him 
ddecper he is afraid he will 
‘not die; so great is his men- 

becomes 


tal torture, He 
paniesieien and “irre. 
ite. A sickening sensation 


‘of weakness and helplessness 
‘overcomes him. He becomes 
‘Obsessed with the thought 
of self-destruction, 


Tegan Noe 
Exhaustion vary” according 
ale dances 
ee eae 

. fageZtnck of cnegy tnd 
| endiranoes tha tire fee 
Sa 

, Sees ae 

=e a 
of hit, nervous tndigese 
artes 


mation, and other paint 
Serious ‘mental disturbances, fear, undue 
ia, dangerous organic 


‘extreme case, insanity. 
If only a few of the symptoms mentionet 
apply 10 you, especially thowe indicating 
‘ental arma, you ay be ne that cut 
nerves are at fault—that you have exhaust= 
i your Nerve Force. 
have chased from doctor to 
ag relict for a mysterioue 
Something tho matter with you,” Each 
doctor tells you that there is nothing the 
matter with ou, that every ongan 48 per: 
fet. But yout brow there ie something the 
matter. Your doctor may. presonbe "a 
Grag'a nerve ‘stimolant’” of “sedative. 
leave nerve toni alone, It is hike male 
ing a Ure horse rin by’ towing him bel 
fn automobi 


Weis mats 
Prat 


snghlet 
Be 


por 

to prtrate pops nly 

iets many ‘pute rare and at the Medical 

Nisimal Libary at Wathngtn:Fhomands oe 

the wok’ Your money refunded the Soak 
a you expect. 


Wigs, We a rar, 
a 


‘Pha 


They Challenge 


Perpetual Motion 


‘What “automatic” machine 
really runs itself? What ma- 
chine operator can you set 
‘working—and have him go on 
producing at his very best? 


To expect high production 
withouta Counteronamachine, 
is ke putting trust in perpetual 
motion, 


Better to trust in the “motive 
power” of always visible rec- 
ords—which call for an al- 
ways creditable showing on 


eee 


COUNTERS 


This small Rotary Ratchet Counter 
(Noe 6) counts reciprocating movements 
Af the lever as required for recording the 

ott oo 


th vere move, the Mage te 
ie needs oe 
feshlien Se ker replaws 
iit nb ad 


to no end of counting. purposes, 
Inne he era eee Pre $3 
(Cutnearly fullsize) Srl Resolution 
Counter alo $2.0. 

‘The Set-Back Rotary Ratchet 
Counter below is for machines wich at 
preter and metal-stamping machines 
sere mebmeatng movement 

indiate an operation, 


Write us about that counting 
problem of yours—or see how 
i's soloed in the big Veeder 
booklet; copy free. 


The Veeder Mfg. Co. 
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Inlaying Is Easy 


lace face down, 
is held 


Te is glued 
he brown paper 


with 
in place by a weight. 


wernight, it is scraped with a cabinet or 
fencer scraper. This removes the brown, 
paper and brings out the pattern of the 


‘A serving tray such as illustrated in 
Fig. 2 is a serviceable as well as beau- 


above. The frame consists of four pieces 
put together with a rabbetted j 
the corners, as shown. ‘The 0 


er bit, The bits of wood left be. 

tween these holes are cut away 

chisel and smoothed with screper, fle 

‘and sandpaper. It is better to eut these 

holes before 1g the outside shape 
s, because there is 


ms 
‘The frame is glued together, smoothed 

and sanded, after which it’ is ¢i 
glued or screwed to the bottom. TI 
writer has found gluing the easiest, if 
‘available, It is 


hal, pal 
ce forming the frat 
{oddimensions, after which the 


tlved; smoothed and sanded. 


"THE srooves for the inlay are cut with 
the marking gage, the head bearing 
against the outside edges of the wood. The 
inrert is glued in place as described above, 
after which the wl-ole frame is scraped and 
smoothed. A small bead as shown on the 
drawing may be cut with an ordinary 
marking gage on the inside edges of 
frame after it has been glued together. 

“The top piece is glued to the top of the 
frame after the insert and the turned 
rosettes have been glued in place. The 
joint is covered by a piece of molding, 
Which can either be bought ready made 
fr worked out with @ gouge, scraper 
‘and. sandpaper. 

"The backing should be of soft pine or 
whitewood and nailed in place. Tt is a 
‘ood plan to place 


GET A HOBBY 


MAKE MODELS 
Start a Home Worksho; 


vy ehaot 
of varigun nature 
lathe work 
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Recipes, Formulas 
and Processes 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Price, $4.00 
Popular Science Monthly 


250 Fourth Avenue, New York 
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Inlaying Is Easy 
silispevit vere tere te 


the backing. 
i (Pig. 5) is 
natof tl 


two shaped pi 
fas the frame glued to them, ‘These pieces 
may be beaded on the edges as shown by 
first gaging the beads with a marking 
sn then lightly rounding them with 
, scraper and sandpaper. 
ne two tues of the fratme are Joined 
the shaped stretcher at the bottom, 
which is mortised into them and glued in 


Fig. 5. When thiaditinctive 
ina vertical position 


not 

positic 

(in the horizontal position), it is) pre- 

ented from tipping by a catchy which 
it Lo the eroaspiece. 

used for the three 


the inlay. If stained with bichromate of 
potassium or ordinary stait ink 
has to he seraped afterwards 

sharp knife to reme 

is a rather difficult and tedious process. 


‘The limewater method of staining, 
mentioned by Mr. Hjorth, will be de- 
‘Scribed in detail next month. 
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Counts like a pulse 


Speed indicators have been made before— 
but never one like this. The size of No. 746 
alone makes it different from any other such 
devices It slips into the vest pocket as easily 
asa watch. Light in weight—only 1'2 ounces. 


And it’s accurate! Counts the hundreds of 
R.P.M., beating them out like a pulse. Easy 
to-read dials give direct readings up to 100 
—giving you exact R. P.M. at any speed. 


No. 746 is simple in construction. Only 

four major parts. And into its manufacture 

has gone the skill that has made Brown & 

Sharpe precision tools famous for accuracy 
is very moderate—including 


all over the world. 
two rubber points — only $1.50 


Men who are responsible for checking the 
Mt acind soa poe ee. 

Pe of caemune, ne ning coe 
PottecGpea indices Ne Tae. meas 
Mls ete echoes Olas doce 
3 seo es 

fora Brown & Sharpe Small Tool Catalog 
‘If he cannot supply you write us direct. 


BROWN & SHARPE MFG. CO. 
Providence, R. I. 


For such a quality tool the price 


TOOLS . 


World's Standard for Accuracy 


© THis real an a radio, tool or oil burner advertisement signiies the approval of the INSTITUTE OF STANDARDS. See page 6. 


amplification 
has amazed 
the world 


‘The amazing results obtained 
with power amplifiers is the radio 
sensation of the year. Perfect 
tone quality and the capacity to 
handle the full volume of a brass 
band without distortion, has made 
power amplification the “last 
word” in radio. 


‘You, too, can enjoy all these 
advantages even with your old 
dat a minimum cost, by 
building a power amplifier with 
Dubilier Condensers. 


Dubilier Condenser Type 903, 
lustrated, is designed to with- 
stand the high voltage surges 
which often occur in the filter 
circuits of power amplifiers. In 
fact all Dubilier Condensers are 
built with this high margin of 
safety, and with an indicated 
working voltage* that insures a 
long life in continuous operation, 


Send 0c for our booklet, 


fiate at which 
denser enay 
Bendy used tn 


Dubilier ~~ 


CONDENSER CORPORATION 


4977 BRONX BLVD. —_ NEW YOR! 


© me 
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How to Connect 
“Through Cord” 
Switches 
By Geoxce A. Wittovcnsy 


Supercisor of Electric Work, Arthur Hill 
Trade School, Saginaw, Mick. 


| Sit he i, hen cot oe of hw a 
| 
AL THROUGH cont op “ord through” | 
switch has a place in the extension 
‘ord of practically every toaster, flatiron, | 
| or similar device. Not only is it conven- | 
ient but it also makes unnecessary. the 
constant insertion and withdrawal of the 
plug at the service outlet. 
install a through eo 
arate the parts by removing the screws. 
Determine the desired position and split 
5 te cir abere, 
just far enough to for making the 
fonnections to the switch but not enough 
to extend beyond its ends. Cut only the 
‘outer braid, which holds the wires to- | 
iether: leave the rubber covering on the | 
Individual wires uninjured. ‘The excess 
fends of covering may be cut off with 
‘Cut one of the wires in two and remove 
the insulation from the ends with a knife 
held at an angle s0.s not to injure th 
Leave the other wire with the covering | 
| intact. Twist the ends of the bared wires 
and wrap them carefully around the ter- 
minal serews. Trim off excess strands of 


wire and reassemble the parts. See that 
| they fit perfectly before the serews are 
tightened. 


Tro tals ot 


Provides complete 
‘noiseless filament coo 
tool forall radio tubes 
‘withourchangeel con- 
Dections, Metal parts 
‘arenickel plated. One 
hole mounting. Self 
contained witch opens 
battery circuit when 
desired, 


ited ase ea 
IRBCE ae 
Tener atten 
FREE catatoo pergiter x, 
bb Rg toad 


‘3 Hour Shipping Service: 
WITTE ENGINE WORKS 


21 


Burlington 
‘ RN 


Ong 00, Down 


1G NEW 1927 
CATALOG-FREE 


most ey Radia's Inteat develop- 
ESTEE Spend for vay sry owe 


1 on a radio, toot or ol burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


Re Glome Works 


Dividends in Building 
(Continued from ae 85 


op 


1€ the dor are purchaved ready made, cab 
Inet like these com be built very easly 


fireplace did not depend upon 
any’ of the other finish: work in 
place, as was necessary before the kitchen 
Cabinetwork could be started, the mantel 
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%4-inch holes thru '-inch 
Cold Rolled Steel in 13 Seconds 


IO, 42 Tach Hey 


Duty Drill 
‘OT just one hole, but hole after 


title. No job that comes within its 


‘was the first job tackled, As'the work of 
fashioning it progressed, it became more 


proper and th 
panel. No record was kept of the tine 
equired to make these parts, 
imilar mantel was quoted at 
mantel manufac the mater 
‘ost ouly 815, about #125 was earned on 
the fireplace work alone. 

‘On the exterior of the house th 
little opportunity for the owner to do 
much work because of the neces 
covering the house and putting on. th 


priming coat of paint as quickly as pos- 
sible after the frame is up. On this house 
‘8 special Colonial fan motif was wanted 


fon the gable over the entrance, 
contractor said it would take a mai 
to “fuss with it, 
shingled Tike th 


tractor was told to leave the space un: 
finished, ‘The central illustration 
page 67 shows the re 
York by the amateur, a 
require considerable “fussing.” the com 
Bleted job ‘gives constant. satisfac 
‘when compared with other gables. 
All of these features may look like one 
of the seven labors of Hercules when frst 
started; ut in a surprsinely short time 
teach job is completed and the only regret 
that there are not more to be done. 


hole, hour after hour. 

No overheating—no letting up—no 
distress signs. The same smooth, de- 
pendable drilling for long periods. 

A drill that performs like this in 
hard shop service won't go back on 
you. 

‘No. 1042 is called a Heavy Duty 
Drill because it's motored heavy 
enough to more than justify that 


range is too hard for this dil, 

Uninterrupted performance is built 
into every part of every electric drill 
bearing the Goodell-Pratt nameplate, 
‘There are no weak points. 

Write us for folder that tells com- 
plete details. ‘Then order through 
your tool merchant. If he_ hasn't 
stocked your Goodell-Pratt Electric 
Drill, he can get it for you quieldy. 


Note these features and refinements 
of Goodell-Pratt Electric Drills 


MOTORS—Powered for continuous drilling at the rated full capacity. 

PATENTED SELF-OILING ARMATURE BEARINGS—Long, special, high- 
‘speed bearings, in perfect alignment; automatically lubricated from capacious 
leal-proof oil reservoirs. 

EFFICIENT VENTILATION— Uninterrupted flow of clean air through the motor. 

PATENTED CABLE LOCK—Eliminates most connection troubles. Cannot be 
Pulled o jerked out. 

GEAR OPERATED CHUCK —Ball bearing, with selftightening action that makes 
the key unnecessary most of the time. 

ACCESSIBILITY—Every vital part surprisingly get-at-able. 

WIDE-FACED HARDENED GEARS— Double gear speed reduction—hard bronze 
gear and spindle bearings—instant switch control. 

HOUSING—Polished aluminum, with pleasing lines. Good looks as well as re- 
markable eficiency make Goodell-Pratt Electric Drills a teal joy. 


Type Schedule 


Universal Motors—for A. C. or D. C.—for 110 and 220 Volts 


fees, po 
te BE ABTS te Be caemy AD 
ths, Cai te Cal ert 
10426 14" Heavy Dury 1800 1045 18 4" Standard 650 
1043 11 3 Heavy Duty 1100 1046 21 14" Heavy Duty 609 
1044 12! Lighe Dury 700 1048 22 54" Heavy Duty 550 


GOODELL-PRATT aa GREENFIELD, MASS., U. 8. A. 


MAKERS OF 


G0 ODELLI PRATT 


1500 GOOD TOOLS 


MR. PUNCH 
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Ts High Speed Steel Teeth of 
Simonds Inserted Tooth Saws 
make short work of heavy, tough 
metal-cutting jobs. The plates of 
wear-resisting steel are tempered to 
give maximum strength and stiffness 
for heavy duty cutting. 


SIMONDS 


Pronounced SI-MONOS- 


SAWS FILES IVES STE! 


© 
Codint Shp 


wh 


$290 
with Motor 


your shop. 
‘machine 
inch cireular rip and cross € 


any kind 
Add lathe, shap 


BATTERY 


REPLACES 
MESSY HYDROMETERS 


NO RADIO or 
AUTO COMPLETE 
__ WITHOUT 0} 


Now Kitty Can Open 
the Door Herself 


By Frank I. Souan 


in the panel of a door or arranged to take 
the place of a pa 
The opening 
ceut with 


he panel 


thades 
of an ordinary 
‘outside door is 


usually soft pine, 
which can be eut 
by wrapping 
piece of cloth 
around one end 


a knife or 
small drill, 
After the flapper has been cut out, 
round and smooth the edges with sand: 
paper and bore a hole for a wire shaft, 


e flapper is painted a 
than the door, as green against ere 
d 


‘The winging door can be cut in & wooden 
Panel and placed ins cellar" window 


and cause cracl checks. to 
run together. One formula is two parts 


t parts of lacquer t 
fone part of butyl alcohol. This is applied 
with sh after thy 
surface has been light ipapered, 
second application ean be made, 
sary, after the first has dried the 
‘and been sandpapered smooth, 
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A Block Puzzle to 
Test Your Wits 


By Eric B. Ronexrs 


perfect letter H? 
It's not $0 easy as it looks, although 
the puaale is one of the siplet to con; 
ly sawed 


in a miter box, No chiseling is 

sary. 

he whole trick lies in the fact that 
i ck, isinvariably 


of the passe 
‘The blocks may be cut from any strip 

of wood 34, 34 oF 1 in. square or, indeed 
ie pieces may be made of cardboard. 
dicated in the draw- 


ue are for blocks 
‘Making thelarger 
ficulty, but be careful to have the su 


“This ule fa more deceptive than i 
Iona of the way the key block Is ued 


sieves the right sise and shape reais 
hefore cutting them off as they are too 
san tn sew afterwacis. When Nox Tt 
faved off, the point A of No. 8 will be 

thrown off center because of the thickn 
he center be- 


the'biock, ‘No, 10, the last piece, is cut 
tos, as itis slightly larger than No. 6 
Ai teeta coun re mide at 
‘Sbedeg. ange. 

‘Tor make the puzzle more difficult, 
some of the cuts mny be made diagonally 
iPalrendy too dificult, gueNo. 7 toN 

tl No.0 to No. 3, or eue 
fo. 9 in one piece at the begin 
Tis perhaps best to draw 
the correct size and have the 
tey to cover it. It will be exceedingly 
dient even thea, 

Other. symmetrical designs may be 
made with all or most of the blocks and 
the outlines copied and used as puzzles, 
but ta every instance No. 5 should be 
used is the kes 
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Next in line—yet never chosen 
—perhaps it’s comedones* 


FPOR thee years he had been next 

in line, They had given the De- 
partment Manager's job, with its high 
salary and prestige, to another. He 
never suspected that comedenes kept 
him always “ next in line.” 

It is & misfortune co suffer from 
comedones — the scientific name for 
blackheads. What's more,you may not 
even be conscious of them, though 
others notice them. Comedones often 
interfere with business success, for 
you can’t be clean cut and attractive 
when they are present. Do you won- 
der why you don't get ahead? Per- 
haps it’s comedones, 

Pompeian Massage Cream helps 
you overcome comedoner. It gets in 
‘where comedones form, rolls out all 
the dirt and oily secretions. It stimu- 
laces a healthy circulation, keeps the 


SEND FOR 
10-DAY TRIAL TUBE 


For 10c wewillsend 
2 pec tal tobe 
tomsiiag eficest 
‘Geam for many de 
Tighefl massages. 
Positively only Onc 
tialeabe toa Gnily 
I on this exceptions! 
1 Gtr Use ts cow 
pabew. 


pores open, and gives you a clean, 
ruddy complexion. 


Try this treatment 
‘After you shave, spread Pompeian Massage 
‘Cream generously over your face — and 
rab Contin to rub unel the cre 

‘ut. Notehhow dark the cream looks. That's 
the direhat was in your pores. 

Don't let comedones 

form. Use Pompeisn 
Masage Grea very 
foci ot Bina cv 
Jon Took your bes. I 
Sean sy, 


‘more joy in living. 
pst Use at Home 
after Shaving 
Awmatt 72. Hi am 
oe or taut ocuding tne gtd benef use 
‘acheory dcr fe pcbnceons 
t ocpurting fe 
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Pan SW 
Element-Lockt | 


‘ RADIOTUBES 


| If You Like to Draw 


You Can Do Etching 
in Easy New Way 


By Haavey H. Duxx 


ANYONE who enjoys drawing and 
‘many amateur mechanics are skilful 
with aan ecil_ean make what ap; 
pear to be etchings 

Inexpensive method. 
‘The method, as 


| Francisco, for makin 
| liar conditions encountered in operations 


drawings of pecu- 


performed by him. Several New York 
Artists have made tse of substantially the 
‘same process for purely artistic purposes. 
The etching is done on an unused 
hotographie plate, 5 by 7 or 8 
The artist draws his picturé w 
ina wooden handle, oF Wi 


[SEAVER-WILLIAMS CO. 
Leek nd 
ME VASHUNGTON ST, ORTON Mass, 


| wotespert tase’ | Sebrwstis 


pt the plate is developed, just as 
d' been exposed in the camera. 
the pla dry. pints are mada fom 
the same manner as photographic prin 

ever the artist drew a line fn 4 
ng. a black line appears in the prin 


Ore Ora |Osrer 


F tr 
| ior ee eet eee 


This Rocking-Horse Runs 


Fig. 8. Fist dail « 
icularly, through t 
‘an expansive bit bore a 


THE chin edge onthe end 
ofthe claw imac ska 


és 


; then wit 
| hole just large enough to 
| to be inserted endwise fo 


polimisinches tere Tivewat 
pottonl tence es tr ewer 
rae palaces pet 
Sa A poses a 
feedoeepoundham 
eer heat ot ee 
Hes our er 
witeusdieee 


through the block. Now, to 
| center a roller, place it in t.¢ large hole 
‘and mark the center with a -in, bolt 
thet es bens led prozad tes cone 
shaped point at the th e 
‘The spacing for the rollers in the rockers 
must be regular. Both pairs should be 
exactly alike so that the corresponding 


icisiagd rollers will operate at the sane time. ‘The 
querer cw Toles "extend $6 in below the lower 
Habits Contra curve of the rockers. This would 


the centers $4 in. above. A line, t! 
fore. is gaged 14 in. above the lower 
curve and the centers are laid out 


In USA, 


‘An Alaskan ford reproduced from a $ by 
‘Tin photoretching by Dr, George L. Baton 


and where there are no lines, oF betwee 
the lines, the print is wl | 
Shading of the lines is effected by vary- 
ing the depth to which they are eut in the 
film; the deeper the eut, the dark te 
line will be, until it becomes. e 
beck’ when the needle polat Ip llowed t 
reach the glass beneath the film, 
Aside from. its use in the making of 
surgical drawings, the method hs Been 
‘machi 


Pi 
tures, even portraits, can be transferred 
to the film-coated plate, and etched. 


apart. Fasten the rockers together with 
brads before boring the holes. Tt is 
mich more convenient to use a drill press, | 
if available, as the holes should be per: 


sndicular. 
Pare sho er 
change the rockers or to get the ends 
reversed at any subsequent stage of the 


operations. ‘The second ani th, 
rollers from each end may be omitted 
as there is not as much nerd for them to 


‘An alternative design for 9 amar horse. 
‘The body, heed nd tall are in one piece 


be close together at the ends as in the 
central portion. 

Assemble a pair of rockers with the 
rollers in place and add spacing. blocks 
a little thicker than the combined width 
of rollers and washers (Figs. 5 and 5A). 
‘The end blocks have the crosspi 
screwed to them so they must he 
to suit the stretch of the horse’s feet. 
‘ote Fig. 6, 
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This Rocking-Horse Runs 
(Cinna om ze 100 
which shows a rocker with one of the side 


pieces removed. 
Tn the model the horse is alittle 
forward of the center so that the front 
blocks are nearer the front end of the 
rocker than the back blocks are to the 
rear. These blocks are about 4 in. long. 
‘Two other smaller blocks are used in each 
Pair of rockers as separators in the center. 
Fasten the feet of the animal, after 
they have been fitted as previously 
described, with serews from the lower 
side of the crosspieces. Fasten a block to 
the crosspiece between the front feet and 
4 similar block between the hind fect: 
through the eps into‘Unse enforcing 
through the legs into, orci 
Hoek ale 
Foot rests to take the place of stir 
may be suspended from the body of 
horse, These are 4 by 13g by 10 in, 
spleen bat Be mesh, perkars, be 
ter to use pieces 34 oF 34 by 134 by 12 
in, as there could be more holes for ad 
justment. Toward the bottom a 3¢-in, 
dowel, passes through both strips and 
‘extends far enough to form the foot rest. 
A similar dowel passes through the neck 
to,uct as a handgrip. 


continuous rolling motion. 

‘The tendency is to make the model 
too small. The one shown is really too 
sina for little Eugene Pickett, the five- 
year-old boy who is seen taking a ride on 
it. It isa simple matter, however, tomake 
ws larger model because the @-in, squares 
used as reference lines may be increased 
to $ in, thus making « horse one half 


tanger 

donkey, lion, goat, rabbit or any of 
the animals seen on a merry-go-round can 
be substituted for a horse in building one 
‘of these curious toys. 


Strip of Paper Serves for 
Drawing Large Circles 
RAWING 
without (a beam 


compass is accom 
plished easily with 
& strip of news- 


paper or wrapping 
paper or 4 ite 
wide and several 


lengthwise to pre- 
vent tearing and swine 
Pigtose cad ersead nist pest onllp 
fap one end around a and pin 
together. Double the other end of the 
paper and put a heavy pin through to act 
isin center point. —Jonx M. Laxo. 
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Handiest Tool in 
your Work Shop 
Pranars you have never 
thought of the special 
advantages of using Le- 
Page's Liquid 
is always ready 
diate use. 
soaking or heating is re 
Quired. The quality is 
ways the same. It 
“sets” slowly enowigh 30, 
that you have plenty of 
time Yo place the joints 
together ‘exactly as’ they 


Ereasing the strength of 
the oint. LePage’s Liquid 
Gioe is cqaal tn strength 
tony animal gle Buy 
Scan for your work shop. 
Tce the easiest, quicken, 
handiest form’ ot Bloc. 
Insist on LePage’s 


Recipe for making 
ides Gesso. 
Je wae one yp of TePace's 


'y 


Bottles. Tubes.Cans 


AGE’S 
GLUE 


Bnd Table 


you can make yourself 


LE PAGE'S Craft Books 
will show you how 


Deg ersmearnct 
{Graft Books wil show you how to make in Your 
fen 


““LePags's Work Shop Book" contains complete 
directions for making 4 taboret, footstool, hanging 
book shelves, book trough, end table with book 
‘rough, and « stumber of simple things which per- 
Your boy would ike to make. The printed 
directions for making, step by step, are suppl 
rented by dimension drawings and illustrations 
trade from photographs ofthe finished pes of 


LePage's “Practical Suggestions for the Home 
‘Work Shop"* will help you come closer to equal 
ing’ the skill of the trained cabinet-makers Te 
tals you how to make strong joints with glu, 
‘and with ge in its most convenient form 
LePage’s Liquid Glue, 
This book also shows you how to cover up small 
defects in your craftsmanship. Now and then & 
{ool will sip and an error is made. "Or there are 
holes to be filled where nails or screws have been 
cuntermunk, “Qe the edges of joint are not 
‘exactly even, ‘simple new way ta repair these 
Setects is withthe uur of LePage’ Gesto instead 
LePage’s Gesso will stick to any su 
face—wood, metal, glass, ete, and will stand 
1000 ths. Yreaking strain as explained in the 
books, “Tt ‘can be sandpapered, planed and 
painted or stained just like wood.” We give you 
fn the small pane! below a simple formula for 
making LePage’s Gest, but of course we tll you 
‘more about it in the hooks themselves, topether 
With practical information on decorating, your 
Finished articles with Geso, 


Send 10¢ for 


these 


NEW LEPAGE’S Books 


area 
Save Ger ne 


MAIL THIS COUPON 


AttractiveFurniture 


© This seal on « radio, tol or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


POPULAR SCIENCE MONTHLY 


From highest Soprano 
to deepest Bass 
Amplion reproduces every note perfectly and helps any 


radio set to give its best performance 


HE AMPLION PATRICIAN, 
latest addition to the fam 
‘ous Amplion line of radio repro- 
ducers encloses. a 48" air-column 
in a beautiful hand carved ma- 


hogany cabinet, 18" x 13" x 0°. 

Being non-directional the fea- 
ture of the Patrician is its mel- 
ow diffusion of sound. 


‘Aukyour dele for a demonstration or verte tous for dlustreted Amplion Booklet 
Aseria Reproducers, $12 to $50 


CE AMPLION ke 


© THE AMPLION CORPORATION OF AMERICA 
Suite M 280 Madison Ave., New York City 
‘The Amplion Corporation of Canada Lid, Toronto, Ont. 


February, 1927 


I STOP 
Foot Pains 


Wore or chiropn 


UN 
iJ eS 


eg" roabiese 


eres: if it fails------—- 


| EMRE 


!Read Interesting article on 


Page 6. “(How $100 a Month, 
Invested Properly, Can 


|Make You Independent. 


bi Sioned) 
Music Cabinet and Rack 


(Contin from pape £2) 


recesses fort 
‘For the bettom 
in, stock cut 1 ft. 10 in, long. Glu 
nail to the back edge a strip wide en 
to bring the shelf width up to 1 ft. 4 
| Also ghie up the top from I by 8 in, stock 

cut 21 Tin dong, 
ip upper and fo 
in, stocks The side rail, wh 
have tenons 34 


cr rails from 1 by 6 
hare It. 

. thick on 

ct face, Fi 

to Wickness, thes toe 

~ taking them flush with the 

er ego, and cut the shoulders, In 

the lower edge of the upper si 

tnd the upper clge of ‘the lower rus, 

plow deep, Ke 


from the face sey to come wih 
the grooves in the lege The tee 
the lower rails are 1g in, wide, being 
dood back roms gact odgs 
Gt the ie panel rom 3 py ner 
and chamfer’ the ‘corners slighlly 
able thean to enter te grooves with: 
mt chipping the etgen, Since thi’ m 
terial doce not well brink noticeably 
| & good deol of strongth cam be added 16 
thecabinet by putting glae in the grooves 
fa well an in the ryortincs and on the 
tome 
Clamp up a panel ansenbly 
ox three fourpenny finishing nie into the 
Joints from the insile, take off” the 
Sampe, cad aot athe to dy. Chock up 
for searencan and ifthe ele i i wind 
(twisted), weight it fat wal drys How 
Goer patel ox, ll perciasenty 
emai Bat if, though imperiet Atting 
sto twist when fist 
tnntter of ithe 
panel is t0 be 
aed om sar 105) 
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Home Workssiveny 


Music Cabinet and Rack 


(Continued from page 


my 


Charges 6 volt 


“A” Battery at % | 
amp. and 4 volt } i 
he front rails are like the side rails, 1 . 
eras Basiryat He | 
should 
wap and bo 
hold the cabinet rigid. until dry. | 
rom 1 by 


nd glue in the front corn 
top. 


utomatic 
——- Batte 

a —. 
yin OB the joo! 


IE Storage Battery, that is 
charged now and then, gradue 
allylosespowerand reception begins 
to suffer. If, however, you put this 
noiseless trickle charger to work, 
your“A” Battery will be maintained 
at full efficiency all the time without 
STERLING your giving it a thought. 
AUTOMATIC __ Equipped with combination switch 


to show a 3¢ 


above the fron | POWER CONTROL controlling the “A” charging and 
pea rege SWITCH radio reception, and indicator to 
‘end cracks with triangular strips. This device ts wed wih PFOVE that it is working correctly. 
ipeetage tes te ore oe acer cnet bee Built in Two Models. 


Sree cPycsfweee’ — R-101 Trickle Charger, for 6 and 
Seercedincse, volt, complete with bulb, $14.00. 
Se STeees —-R-102 Trickle Charger, for 6 volt, 
stilen and upper rail of the door set inl with automatic relay and Tungar 
gry sted Sc hy Ug nthe | Tau purumene time bulb, 17-50. 


pe eet aoe Sterling, ° 


notches 1 in. 


ore cutting full wi 
into the stile grooves. Groove the 


the door is b 


the dowel holes by using the rails 

ns. Plow the grooves last 
fixed section of the top is 34 by s = — are 
by 2 ft. It is attached to the ‘Send for the Sterling booklet “F” showing complete line 
by means of cleats screwed to the ) of radio equipment and useful data on radio care, 


pper side rails and nails driven at an = yp THE STERLING MFG. COMPANY « Cleveland, Obio 
gle through the back rail. Make the 


burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


ASK... ANY... RADIO. 


| HEN the supply ship 
steams south from the 

last outpost of civilization in 
September, not to return until 
the following July, loneliness will 
never again beset the lives of the 
Royal Canadian Mounted Police 
‘who patrol that vast, wild area. 


Jong winter nights with music, 
special programs, messages and 
|} greetings from their “home folks.” 
|| And in the receiving sets of 
|| the*Mountics"is the best equip- 
|| ment obtainable. The batteries 
|| they use must be dependable. 
"They mart serve until new sup 
plies are brought in a year later, 


| eAlsk any Radio Engineer 


| Burcess Barrery Company 
Grnenat. Saves Orrice: Cutcaco 


BURGESS 


RADIO BATTERIES 


Radio is now brightening the || | 
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= | 
| 


Twigs Used for Artistic | 
Porch Flower Boxes 

ORCH post es | 
Ponecanere 
jong been a hobby 
of the writer's. 
have tried tomake 
them; did. make 
them, elaborate 
ones. But that |) 
little spark of ar- 
tistic Tecling az 
ways condemned 
the fin ed 
product. 

"At last T found 


Sow for # flower pot 


the offspring of any of my inventive mo- 
ments. ‘They were made with fewer tools 
than I possessed and cost nothing. Th 
made of small twigs asse 
jerlocking fashion as the pl 
shows.—Frank W. Bextier, Ji. 


Making Moisture-Proof Wooden 


Moxa, are apt, to fit together and 
‘come apart beautifully on a dry day, 
whereas on a wet day, no matter how well 
‘seasoned the wood is, the pieces cannot 
be pried apart. 

if the wood is boil ture of 
one wax and one part paraffin 

Fi stops bubbling, and then allowed 
tocol until the wax starts to thicken, it 

cep regard 
is process drives the moisture out 
the wood and the wax penetrates right 
through. ‘The blocks are cut to size after 
being treated in this way Furcne, 


‘Music Cabinet and Rack 
‘Centinwal fom pace 105) 

8 in, strip doweled to the hinge edge | 
to serve as a rail for holding music books 
‘when the top is elevated. Hang this seo- 
tion to the fixed top with two 1!§ by 
144 in. fixed pin hinges mortised 
edges 234 in. from the ends. Ro 
the upper corners of the top on ends and 
front to a radius of 


¢ top a }.in. quarter 
ing, which may be planed from seraps. 
Screw on a short desk chain to prevent 
op from folding back too far. 
tthe back panel 1 ft. 8 in. 
.. and nail into place. 
it the door with a scant Sé-in. clear- 
ance all around, beveling the edges 
Tittle toward the inside, and hang with 
14 by 2 in, loose pin butts placed 3 in. 
from the top and 4 in. from the bottom. 
Center the knob on the height of the 
panel and the stile, and place a friction 
catch in the edge just above center. 
‘Sponge the cabinet with a damp cloth 
to raise the grain, and sand glass smooth 
before applying the finish. 


7 bei lt 


TA_SERUINE UNDERWooDty 


Free soon Dijruni nema | 
(ibrar, eres mn | 


———__ 


A 2c Stamp 


—will start you on the road to 
success. See Money Making Op- 
portunities on pages 128 to 159. 
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shomenwor 
Auto Wheel Support 
for Punching Bag 


By Creu W. Ben. 

AG punching i 
ful, but usually oF 
access to a gymnasit 
exercise, That is partly because the old- 
fashioned type of punching bag support 
takes up, too much room in the average 
home and is too noi 


es very little space and is relatively 
. Furthermore, the support is 
‘of materials that 


Phe arm can he made as shown from a 
Jength of pe with a floor flange at 
one end and an elbow at the other. ‘The 


Little room la required for thie punching 
bag support nd It is relatively ‘olacens 


ng the 
"Phe two braces 
fastened to the arm by means of a Yin 
Dolt through the ell 

should be screwed or bolted first to a 


heel should be bored 
that it can be screwed on 
that it will take a short 


extension the bag is 
must project about 154 in, below the rim 
tt the wheel, A hole shouldbe drilled in 
the side of the pipe through which the 
rope ean be threaded and tied. A wooden 
spool is driven in the end of the pipe to 
prevent of the ro 

may be 4 


dicated 
able and 


Allen-Bradley 
for B-Eliminator Hook-Ups 


ALLEN-BRADLEY research engineers have developed a 
series of variable and fixed resistors especially suited for 
BeEliminator hookups. The success of their efforts is in- 


deiphia Storage 

Willard, "The eciensifially- 
geated discs provide step- 
Jes, polselese, plate voltage 
control, and the setting will, 
bbe maintained indefinitely. 


Resistors 


the fact that Allen-Bradley resistors, both vari- 
ed, are used by more than fifteen B-Eliminator 


Apeauaiacsarete; fnetoding, Eencpetal ae ella] thn ingest 
yufacturers. 


BrdgamnitA 


‘Another triumph ofthe 


Narn iearemas 
‘perlect fed resistor that con 
{ine no glass, requires no 
Thermetic wealing, and can be 


soldered into place without 
the use of clip mountings. 


ALLEN-BRADLEY COMPANY, 


293 


‘Milwaukee, Wisconsin. 


The silent, smooth control of plate 
voltage so essential in B-Eliminator 
serviceis obtained with Bradleyohm- 
E. For fixed step adjustment of volt- 
age,Bradleyunit-A is recommended. 
Do not experiment with make-shift 
resistors when these Allen-Bradley 
unitshave been pronounced the ideal 
units for B-Eliminator service. 
Ask your dealer for them, 
today! 


id Avenue, 


sa ear on Aleit 
Pepe weg Ses eck 
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She 
Old Way 
each time you 
turned your set 


onoroffyou had 
fo operate 


3 Switches 


nC 


NOW~ 


you operate 
everything with 
ONE switch- 
the SET SWITCH 


CONTROLIT 
DOES IT 
“AUTOMATICALLY 
—o— 
Manufactured by the 
Makers of the Famous 
BRACH 
LIGHTNING ARRESTERS 
—o— 
L.S.BRACH Mfg.Co. 


NEWARK.N. J. 
TORONTO, CAN. 
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Home Workshop 

Chemistry 

_ Simple Formulas that 
Will Save Time 


SPHALT is a fossil which 
lakes on the island of ‘Trinidad, is 
found swimming about in the Dead Sea, 
and is even present in certain limestone 
formations. 
Tts solubility depends largely upon its 
origin. Ether will dissolve a small quan 


forms 


tity of @ greenish oil from It of 
better quality, and a much larger quan- 
tity from poorer grades. Alcohol works 
similarly upon it. It is entirely soluble in 
chloroform, amyi alcohol, carbon bisul- 
Phide, bentine, bezel and turpentine, 

Asphalt makes a fine glossy black 

il 


Tt can be used to 
coat the interior ) 
‘of wooden boxes 
to make them wa- 
terproof. It may 
be used as a pro- 
tective covering on 
objects exposed to 
the atmosphere 


‘a solution is effected, 
ne general use dissolve the asphaltism 
nzol, using only sufficient liquid to 


expoved to 
by editing th 
hot linseed of 
must be heated before use 

"The following label will serve as a 
reminder if’ pasted on the asphaltum 
container: 


Asphaltum 


Pebruary, 127 


TESTS SHOW FORD 
CAN RUN 41 MILES 
ON GALLON OF GAS 


im 


at 


ie 


i 


‘uing dupe pin umber Key 
By" cimpina the Dai and bey together 


How to File 
Door Keys 


usTison and 
Be F, Kranzusent 


fe door. ke 
or a broken or I 
must be replaced, the hand; 


‘can file « blank key to 
i he knows how to go about it, I 
deed, itis easy to file keys for the common 
tumbler locks (Fig. 2), and even ‘make 
duplicate keys for pi 
‘when necessary (Fig. 1). 
‘The tools needed are a v 
ing fies, ani 


the losenge file 
he shop for sinking dies, 
filing the V wards of a 


ps so 
PT purchasing a blank key (Pig. 4) at a 
harnare store 

tise and hape 


(Continued on page 110 


Fic 2, A tical common dor lack The 
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An Absolute 


., Necessity 
Ay, FRERINAN 
CHARGER Aas 


am 


and Plug 


haan 
“Aan” 
Your “A” Battery Troubles Ended 
Requires No Attention 
This remarkable device keeps quietly working for 
you all the time that your set is not in operation. 
It is controlled by the switch of your set which 
disconnects the charger automatically when you 
are using your radio, And, when you tum’ off 
your set it immediately resumes charging the "A" 
battery again. 


Foolproof and Dependable 
Whether it is a radio dance that you are giving or 
an excited assemblage listening to the results of a 
World's Championship sporting event you never 
need have fear of the broadcasting fading away ~~ 
through rundown “A™ batteries; a condition which 
has happened so many times in the past to prac 
tically all owners of radio sets. 

Our new 48 page book illustrating all Freshman 
Products is now ready. Write for it free 
Cus. Freseman Co. Inc. Freshman Bldg., New York 
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How to File Door Keys 


Westingale Radio in 

ito your hea 
Days! Trial. Listen to music, conce 
sports, market reports from statio 
the country. Compare it with old styl 
sets costing more, then if not convinced that West- 
ingale gives you the greatest Radio satisfaction and the 
best value for your money, you don’t have to keep it. 
NOW! Westingate or 3-Diat 


ohne ou 
Seg fe Pesoants 


2-Dial, 5 tubes *47" 
1-Dial, 5 tubes *57" 


of, the original key as pouble, If the 
Original key is available, the making of 
fanexact duplicate merely requires that 
Se ark ad le the bn care 
check frequently, A ward cut too deep 
wile in he ey . 

he key is of the pin 
clamp the Blank 
ether in proper 


WANTED 


BUY at COST 


AGE 


WARDING BASTARD FILE 
’ 
LozENGE’ rie, 
TYPICAL KEY BLANKS 


BARREL CABINET, 
f 0 


fe TATSTEEL REY 


r 
‘When the original k 
the lock is of the common vas 
the blank over a lighted n 
until it is blackened, insert 
rd, pressing tight 

key and file where the soot has 


a key of the pin tumbler type 
Aki 


ra by pec 
felnoe nay take 
Hap crf stoma di 
Scho, thortoest of breath and 
te eageing interaa” e 
Bick into piace 

‘Special 10-Day Trial Otter 


“compa 
rest, New Haven, Conn. | 
tye Wel Slonlie Reducing Bet nad sho Your Speen 
Eagar 
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BAIS RipSHADEIH 


hen You Paint 
Your A ouse— 


| WaTcH OuT! 


By Berrox E.sot 


We will send this famous, watch, express 
rept, for you to exaiin, to inopeet 
{o kdmire, to approve without one penn 

@ advance payment. Examine the watch and 
be convinced i's the best watch buy yout 
fever saw, Just a small payment down, the 

stance” in eany MONTHEY’ payments, 
You tse the watch while paving for i 


Save ¥ to 1 of Your Money 
By purchasing this Famous Santa Po 
Special Watehe, Not only are you saving 
money trom the present day” prices. of 

Hes but “you can tll stir the 
loos tem that Have rade one 


W: WERE sting by the Bre ; Wrist Watches 


Artistic, dependable Indies! wrist, watches 
came ove perfect. timepieces, beautiful hand. ene 
raed piece of brown paper i ggraved easos in white or green gold. Send 
which looked suspiciously like 9 for New Watch Boole and see the new 
Thad seen befo MJ) stapes and designs, Sent on approval and 


it's the rest of those questo sold on pa 
she exclaimed, ‘ones about pain 
ing troubles we didn’t have time to talk | @ =A Clip. the coupon, fi 
‘about the last tim FREE WATCH BOOK just off the pres. 
Al the newest watch case designs in White 
hin models 
ment offer. 
30d Watch 
for. your examination and ‘appr 
: : Ki without a penny down. Nothing t0 ri 
going to pai * ‘See the watch before you buy 
want to keep i H 
ings that die 


tore ot ene ent a 
sa“ sat Kew 
errupted, pore 
The gam- 
ing all right, || 
matter of good 
‘case. There's 


Men in every walk of life 
now wear Strap Watches 


fled 


uccessful even though the ap 
cems to be perfect, owing to con 

which are not apparent on the surface oF 
pethaps cannot be fathomed. As a mat- 
ter of fact, if you will observe the us 

causes for failure and utilize the proper 
preventatives, you will avoid ninety-five 
percent of painting troubles. Now, let's 


“Well, here’s the first one,” began Mrs. a LEE ESR SCH tae wy 


Andrews. (Continued ow page 112) 
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HAMMARLUND 
CONDENSERS 
and COILS 


Specified in Many 
of the Season's 
Featured Circuits 


'SN'T it convincing evidence of 
Hammarlund leadership. when 

Feconized designers 
selected Hammarlund Precision Prod- 
ets for use in these outstanding 
1927 receivers? 


Ree 2 
Bat 


HAMMARLUND MFG. CO. 
424-438 W. 33rd Street, New York City 
For Bett Radio” 


ammariund 


PRECISION 


PRODUCTS 


Ship Model Plans 


‘nd lnstructona. | Eany_ to Beil 


405.8 ELEVENTH AVE. MILWAUKEE, WIS. 


a 
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been painted only 
will Jook fine 
show up and spo 
You see them quite often.” 
“Well, I'll tell you. They are caused 


tat 
ie knots and sappy places and it comes 
through the paint coats and forms a dark 
colored mass. 
“Knots and sap streaks should always 


heat from the sun draws the pitch 


be sealed over with shellac—preferably 
orange shellac—hefore the priming coat 
is applied. While many painters touch 


up these spots with one coat of shellac, 
any unusual prevalence of pitch and sap 
stains makes it advisable to coat them 
over twice. Some painters favor the use 
‘aluminum paint instead of shellac, co 

lering it more effective as a sealer, and 
so desirable because it will completely 
de any surface no matter how dark its 


“Then there is a way to be even more 
sure that discoloration will not occur, and 
it is really worth while, That is to go 
over with a painter's torch all knots and 
streaks that are excessively sap loaded. 
‘The heat draws the pitch to the surface 
and it can be scraped off with a putty 
knife. Then the spots should be sand- 
papered a little, and given two coats of 
shellac of aluminum.” 

s surely very simple—and in- 
expensive insurance against the spoilage 
of a fine appearing job,” remarked Mrs. 
Andrews. "Now, tell! me this: Why 


does paint peel?" (Continued on pape 113) 


iocKwooD 


B OAT MOTOR 


ees 


ee 
[eck Kwoop 
TAT Jackson St. 


NOJOKET( TO) BE DEAF 


Ship Model Making 


How to Make Worth While 
Models of Decorative Ships 
By Carrats E, Anstacte McCasy 
A practical book which tells how any handy 
Foon cai, make models of a Pituremqu 
tary Pirate Pelucca and. a Beautiful 
Spanish Treasure Galleon. 


Ship Model Making gives full-sized draw- 
ings of every part required. This book 
describes how fo make the models, what 
materials to use, how to fasten together and 
olor them, how to make the spars and rig 
ships. You do not need to know ships 
‘make these models, the book describes 
everything in detail, but you may use your 
ingenuity und artistic sense in decorating, 
and can make them larger or smaller than 
the seale given. 
Profusely illustrated —Scale drawings 
Price, $2.50 
POPULAR §CIENCE MONTHLY 
250 Fou.th Avenue, New York City 
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f[oveisiipsnapeome,| 
When You Paint— 


PT responded. "There are # 
umber of reasons why paint peels. ‘The 
in any particular ease can be de- 
ed only after a diagnosis of the 
nptoms, In the first place, peeling is 
ally caused by moisture. It may 
noisture in incompletely seasoned Iu 
Tt may be dampness on the surf 
m a rain, dew oF frost shortly before 
isture finding its 


ting. 1 
ing over a 
has not been 
painting over 
‘thing that causes 

nt of paint to 


it may be used by p 
sappy, resinous surface t 
scaled up by shellac, oF b 
f greasy surface—i 

fan’ imperfect. attach 


“If the paint peels off clear to the 
wood, even in cases where the surface 
may ‘have been repainted several times 
without previous trouble, the fault, un- 
doubtedly is in the first painting of the 


building. ‘The original priming coat— 
the first coal not been adhering to 
the worl, al thas not heretofore 
broken loose and let go. 


the coats separate and the last coat 
‘detached from prev 
fault. is clearly in some 
of the last p 
the paint comes off in 
flakes. This is generally term 
and sometimes results from ins 
Jinsced oil in the paint, whieh i, therefor 
too brittle, 


When peeling 
cccurs, all the loose coatings must. be 
thoroughly removed. Tn many eases they 
can be scraped off with a wire brush. If 
d off with a 
painter's toreh. ‘Then repaint, being sure 
that properly prepared painting material 
is used under proper painting conditi 
and, as a general thing, it will be better 
to use moderately thin coats.” 
Mrs. Ancirews hail more questions on 
do painting but we decied to leave 
them for discussion another day. 


‘This is the second of a series of ar- 
ticles by Mr. Elliot on the many points 
that spell either success or failure in 
painting jobs about the house. The 
Rext article, also on questions that 
arise in connection with outside paint- 
ing, will appear in an early issue. 
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Operate any radio receiver direct from 
the light socket. Replaces all bat- 
teries. Absolutely no hum or noise— 
gives increased volume, a purer, richer 
tone. Will last indefinitely. See Kodel 
Transifiers at your nearest radio dealer 
or write direct for full information. 


Five Efficient Models to Serve Any Set! 


‘You may purchase exactly the Trentifer 40 ft your needs. 
” Pals for al srs ada cusrente 


42.50 
28.50 
42.50 
25.00 


Qhe Kodel Radio Corporation. 


WITHOUT 
GLASSES! 


‘THE BARRETT INSTITUTE 
Hot nateg Eee te ea Came 
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more popular 
There he 5s. populactty it itself, and 
sixweeksago! 
‘Now look at him! Invited every- 
where.Centre of attraction!Charm- 
ing all the good times with his 


Bu: 
ches one Saxophone 


ou? Are you in the 
Brett of Be atic 


Re sdinration ot lends aay 
theadmiration of friends 
times wi those you like teal hee 
thine and mare, re your 


rrelcorpertonra’s2° Myths, sot 
Wonderful of ail musical instruments. 


imawaranteed free Calo 
Shier tent asd Sea Set tad payment 
plana! No obilintion: Do! 


Ganteoent inet one ay ay 


‘Binet, akbar’, Indiana, =! 
Se Perea reraeere 


ea a | 


1 
| 
| Eins eet ramet Toten aac | 
1 
1 
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Ix tHe winter 
many house- 
keepers use a cold 
closet to supple- 
ment or take the place of the ice box. 
When one has a window opening from 
the pantry or the kitchen to the back 
porch, a convenient and compact closet 
can be built as shown in the accompany- 
ing illustrat 
The 


yw in this instance is a case- 
ig inward so as to form the 


| A removabie that serves 
ih place of ance bon during the cold monte 


door of the completed cold closet. 
‘shown in the drawing is 


Skght veatlaten i ¥ 
‘at the top of the box. where 
‘against the outside window « 
Ttis a matter of a few minutes work to 
fit the box in place in the autumn and to 
take it down again in the spring —H. J 


hinged at the top. 
can be held open 
conveniently and quickly by 
wooden hooks cut from }4-in, 


saw. These hooks 


Evenwhere * 
basement win- 
dows are high 


‘The hook is cut from 
‘nw Hi toe 


release 
automatically when the windows are 
raised by reaching up with a stick or 
| broom.—Joux P. Warsox. 


TWO 
SQUAB BOOKS 


1927 ERER 


FREE 


‘AGNES 


EEE ou cho a 
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Pracr ICAL Booxs 
THAT WILL 


RAISE YOUR PAy 


RITTEN ineasy-to-understand 

non-technical language these 
books will help you in your chosen 
trade, Every book is an entire 
course of instruction condensed into 
one volume, ‘Thousands of men have 
used them’ to increase their 
You will find them full of informa 
tion and ideas that will help you 
raise your pay. 


Painting and Decorating 


Tinie Wall Diesoration, by'Van 

rite H0 

‘The Midi of Colors anal Pints by Vagtare 
he eke esa 


at 
cot Den 


darn alia Cpeoia 
Rew Tisedwood' Pinto 


Sri Hanbook 


ination. Quevind. and. "Aeawery (or 


arte and Sationary "Enger 
Tester fb 
iiachlam’ ot “Stonmn Cae and 


Engineering Leatherette 


Carpentry Books 


Cth 
Modgen Carpentry, 2 
More arene i BS 
Modern Batt so 
i fe 
Bicee Rrctwal Bring: HSB 
Pasa nig oo 
Koa Prctaal ty Van Caso: HS 
Electrical Books 
“elerhony, Inline Astonatc Seeing 
San eae Meters Be 
feta. $50 
ret Wadi. 
8 


CHECK 


—the books you want and mail 
today with your remittance, 

We wl sendy, the books yw ord on 
our guarantee thief you arenot thoroughly 
Satished ‘with them we will return Your 
money. 


Pos 


LAR Science MONTHLY 


250 Fourth Avenue 
New York 


Popular Science Monthly 
Geatlenen: 

Plete wend me the books T have checked for 
mich T ciclo ny Tenittagee of Fut art 
Tey Sebald Sate tani am ot 


Addr, . 


1 . 
Wrresh carning or boring Jo alven 
can be deus en the wling beacon, 
thing tne Fepatar milling ike for hod: 
ing the took 

fA glazed wheat will not cut properly 
and frlikely'to burn the work 


When a grinding wheel glazes there is 
something radically wrong about the 
way the job is being handled. 


The wheel may be too hard or the 
feed may be too fine, or there may be 
too much oil in the grinding compound. 


Ir does not pay to grumble about a 
hard job; it only makes the job doubly 
difmeute. 


ene ene nip 
satiate 
teiaginies 
steers 

palpi ng 
SEE eet at 

ima ale soy 
air mtr aber boca 
sect boote srbeee ae 
pe 

persue acumen 
eer eae meas 
ita ma amare 
pea ee 


Brass Center Plates Aid in 
Assembling Machine Parts 


HOPS as- 
sembling 
hinery fre- 


parts. In place of 


ving a piece of 
‘wood into the hole, 
which is a com. 
mon practice, one shop uses a Sin. 
irass ‘plate provided with expanding 
plugs. ‘This is made to fit the size bores 


tused in the special line of machinesbeing 

manufactured. Once the center is located 

on the plate, it serves for all holes the 
Levers. 


same size. —G. 


yer a small screw, place it ina 
ise, grip the vise in the chuck of a 
French Tathe amd use a file. 


15 


Savess0 tos100! 


MAGINE a radio with: 
cillation, without variatio 
volume on different wave lengths! 
Imagine a 5-tube receiver with the 
power of most expensive B-tube 
sets! Imagine knife-like selectivity 
even in crowded areas! And tone 
quality as clear and pure as the 
natural unbroadcast signal! 


‘That describes the 1927 HI-Q Ré 
ceiver designed by ten of America’s 
leading Radio Engineers! 

‘You can build this wonderful re- 
self at home and save at 
over a factory-made set 
‘of anything like the same efficiency. 
Get the “How to Build” book and 
approved parts from your dealer 
to-day and construct the receiver 
designed by Radio's Master Minds, 


Send for the “How 
to Build It” Book— 


‘The simplest and most complete 
struction book ‘ever printed. Covers 
every detall, se, 


Mf skeen es 
‘Signals, 
HAMMARLUND- ROBERTS 

ear 


New York 
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“And Now Announcing ! 
CARBORUNDUM GRID LEAKS 
AND COUPLING RESISTORS 


Tricks in Taper Reaming 
(Conined om zon) 

iturally follow the hole 
ve an inperfect fob when 

Be explained 
to you you'ee got to 
hare a truly generated hole to start with 
if you expect Bood je i Look at this 


hole. ‘Then 
thousandths 
Next a rough 
hand 


Ansovurery noiseless— 

Do not disintegrate with use or time— 

No metallic film but instead a solid rod of 
252mm dense unbreakable Carborundum—one of the 
HookUp Beck Ds greatest ofall electrical resisting materials 

Made in all standard values and tested under 


Grid Leaks or 
Resistors from 
Jour deater ce 
Tire Ise cack 


held in floating holders. ‘The only way to 
produce a true running hole is to generate 


‘actual operating conditions. 
‘THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 


‘Soles Ofcn and 


New York + Chess Boston's Philadel 


Busters 
Te 


3, Milweutess 
(C3. Led, Manchester, Ene 


Wordimtes in 
chia. shee» Cncnnatt + Ort 
‘Grand Rania 


WARRANTED FIXED RESISTORS 
te importance of 3 
recurs restor cannot be ‘over 

timated, Comprising concentrated 

ietallired deposit one-thousandeh of an 

Inch thick, upon a. glam core and. scaled 

forever ‘within the tube. exch Lynch 

Hise fy warrant abil ‘notin, 
rmanently accarate, dependable! Goat’ 

Enteed sccuracy—=10%e: Im prodacton they 

average Be 25: Bo Ts 2:3: 42 3: 6 
a9, Vo Meg. 808. .025: 409: «1 

Meg. 75¢. Single mounting 35: Dosbie, 

Soe If your dealer cannot sopply You, 

fend stampr. check or money order. "We 

thip postpaid same day onder is recived. 

Denote er mtg i war 9 el 

pt bend a 


Scat 8 
GUN nay | on 
Make More Money 


Read the Money Making sunities 
‘on pages 128 to 159 of this issue. 


ARTHUR HL. 
Lyncu,ic. 


World Radio 


Storage “B” Battery 
12 Cell-24 Vol 


sarge ata re, 
Dae eae 


JERS 
$25 IN PRIZES 
SUE CASH PRIZE OFFER ON PAGE128 


ma ROS. & 


EwI#S 


it first with a single point boring tool. 
‘This le alwaya your starting, point for 
good work. Don't forge 

“1 guess I'm a kind of a dub,” Harvey 
said, Somewhat. mourafuliy.. “I'm al- 
ways doing something wrong, but it's 


=) 


Fig. 3. A bronse casting, which in rt bored 
‘ith a poted ‘boring ‘bar having two 
Guitert (€ and D) and then reamed with 
‘Foughing teamer Hand Aniching reamer 7 


because T want to get the work done 


want to think out your job 
before you do. its then you'll be ‘all 
right,” ‘the engineer responded. “Now, 
here's another taper hole job’—pointing 
to a number of bronze castings just off 
‘one of the side aisles. “These look like 
something req ‘are. Are you going 
to, machine these? 

“T guess Anderson will get that job, 
because that’s his machine right over 
there.” Harvey replied, “but 1 would 
like to know how to do it just the same.” 

“Bre sablueprintof the workand here 


the long taper hole (A. 
were going to do this j 
first chamfer the large end of the wi 
(B). ‘Then I should use a piloted boring 

wo cutters (Cand D) to remove 
as, such of the inside sale as ponsble 


wwed considerable metal, the roughing 
reamer (E) would have a lot of work to 
do. That is why it has been made with 


hare not 
have left-hand 
likely to chatter 
will not pull in, ‘These reamers 
ie floating type and must be 

rs on the turret of 


ss that material is pretty hard 
‘The tools will 
te 


“TT LOOK: 

if 50, th 
supply. 
his tools will 
boring bars ai 
holes are provided w 


Wik 


desired.” 

“We had a steel job a while ago 

Harvey interrupted, “wh had to 
oil drill, but T have 

boring bar or a roamer rigged that wi 

Tt must be a nuisance to operat 

should think a man would have to wear 

‘a bathing suit, 

“No, it's not at all bad, if properly 
arranged,” replied Gi Te can be 
connected up with the regular oil piping 
‘on the turret of the machine and a stop 
cock arranged conveniently so the flow 
of ‘be controlled; oF it ean be done 

th a pipe through the spindle. The 
latter scheme is the better because the 
direction of the oil flow carries the chips 
forward and out of the work; they do not 
yet back into the chuck and cause 
trouble.” 


SUPPOSE that with this scheme,” 
the young machinist remarked, “you 

1¢ kind of a plug in the end of 
pe 0 the oil only flows after the 
entered the boring bar of 


‘This is the sixth in a series of articles 
by Mr. Dowd, who is one of the foremost 
authorities Gn machine shop methods. 
‘Another article of his will appear in. an 
‘early issue. 


Ont the very best grade of oil or grease 
should be used to lubricate ball or roller 
bearings. Cheap oils are apt to injure 
highly polished surfaces. 


Ear Junconnec Jer 
ton Tube Charger he 
tear hamartomas 
Fg mney owes 
for lage or onal en, 


pep 


‘Without removing them from set 


'UBES weaken with use, cut down 

the sensitivity and power of your set, 
and consume more curent . 

‘oenjoy topnotchprograms every night, 
beep your tubes always ike new. 

-e a month, for ten minutes, attach a 
Jefferson Tube Charger to your set. The 
improved reception — plus longer life of 
tubes and batteries—are worth many times 
the small price of $5. Also rejuvenates 
run-down or paralyzed tubes. Guaranteed, 

tented, and made Onty by Jefferson. 
Bet one today—from your dealer. 
JEFFERSON ELECTRIC MFG. CO. 
Lorgert menafecraresof email transformer 


‘S09 So. Green Sereet Chicago! 
Tearexrio) 


€rsO: 


n275-Tube Charger 


Make More Money 


Read the Money Making Opportunities on 
pages 128 to 159 ofthis issue. 


Wr" 100 Home Plans 


Gordon-VanTine f2 
PLAN CUT Homes 
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Wer CELLARS MADE Dry 
from the Inside! 


AMP musty cellars are wnsan- 

itary, a danger to loalth and a 
‘poor place to store valuable material 
itre war” maou seeps ia 
through cracks or porous spots in the 
floor or walls, you can make and beep 
your cellar dry and sweet—a fit place 
to work, free from odor, mold and 
rust by Alling the 


racks, and contin 
Shemoistnrface wit 
SmootirOn No. 
‘This. isthe one 
ractical waterproot- 
ye that you can sp 


and with every 
surance of thorough 
watertightness, even "weperen 
Inthe wettest “ta> FREE BOOK 

Excellent also for patching concrete 
floors, waterproofing garage, stable and 
washroom floors, brick walls, cisterns, 
septic tanks, water troughs, fountains, 
fish ponds, ‘swiniming pools, ‘manure 
pits, ete, 
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Centering Jaw 
for Miller Vise 


By Heyry Sinox 
TT HE ie jae ilutrated low was 


especially designed for use in the in 
dex slotting or milling of disk-shaped 
work. It possesses the advantage of being. 
mple and of rigidly supporting the piece 
ider the eut. It is adaptable to work 
having either centers or a central hole or 
‘The jaw consists of a bh 
steel exactly similar to the regular jaw ex- 
cept for its greater thickness and some 
what greater height. Near its upper edge 
is bored a hole in which one of several 
centering devices can be located. 
the main view, the 60-deg. center is 
shown in use, ‘This consists of a eylindri 
‘eal body from 3s to yin. shorter than the 
thickness of the jaw, formed with a center 
in front and recessed behind for the re- 


kof cold rolled 


FE} cotcomnes 


{ns special Jaw that be made 


ception of a very stiff 
‘center engages the hole in a free sliding fit 
and its movement is limited by a check 
screw extending into an annular groove 
formed in the center body and enough 
wider than the screw to allow the desired 
amount of play. 

By means of this center, work may be 
located accurately and at the same tim 
hheld in a full vise grip, thereby allow 
the it cuts to be taken, IF it ix 


on the jaw as an dexing. 

Where there is a hole or recess in the 
work instead of a center, arbors such as 
those shown separately ean be easily made 
in.a variety of diameters and quickly sub- 
stituted for the center. All that is neces- 
sary to do this is to remove the che 
screw. when the center can be pulled ou 
‘The arbor can then be held against creep- 
ing by tightening the check screw lightly. 

‘As the jaw is not otherwise greatly 
different from the standard. itcan be left 
in the vise between indexing operations 
tunless some job comes along which 
necessitates its removal. 


Somx mechanics know. some have for- 
gotten, others, perhaps, havenever known 


that an application of chalk upon a 
coarse file makes it cut more smoothl 
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Make Your Own 
Radio Set 


Porciax Sciexce Moxtuty publishes re- 
liable blueprints of radio sets, ‘These sets 
give cxoclient results and can be made by 
Anyone who is handy with tools. 


One Tube Radio Set 
Blueprint No. 41—Price, 25 cents 
Describes a simple, one-tube regenerative 
receiver of the fixed coil type. The regener- 
(ton is controlled by. a Variable condenser 

does not affect the wavelength adjust 

‘ment. “Quality of reproduction 45 excellent 

bbevause no audio Trequency current flows 

through the tickler coll, ‘The coil is hand 

wound and the rest of the parts can be of 
lard make. 


Three-Stas 


Amplifier 
Blueprint No. 42—Price, 25 c 

Describes a three-stage audio amplifier to 
be added to one tube set of No. 41 to obtain 


loudspeaker results, Is equally useful with 
any other standard one-tibe detector 
‘cuit. Consists of one stage of transfor 
oupling, followed by two staget of Tes 
ance coupling. Volume control i simple, 
oes not affect quality of reproduction. T 
biueprint does not describe a radio receiver 
fe simply an audio amplifier to be used 
{in connection with a one-tube radio re- 


Four Tube Radio Receiver 
Blueprint No. 43~Price, 25 cents 
Describes a fourtube radio receiver con- 
Sistine of one stage of radio. frequency 
‘nvplfication, a renenerative detetor, and 
thse of rantrmer coupe ao 
amplification, Tr gives the greatest power 
for distance and volume that i obtafnable 
from four tubes. Easy to build, uses any 
Standard parts except, the cols which are 
Hanple to wind by hand. ‘Two contrel tan 
Jing’ and ‘regeneration dct not affect. 

swavelength adjustment, 


POPULAR SCIENCE MONTHLY 
250 Fourth Avenue New York City 


© This seat on a radio, tool or ail burner advertivement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


POPULAR SCIENCE MONTHLY 19 


EF REE e 
Convenient Holder for = 
Drawing Ink Bottle | pecs Pare 
LTHOUGH many styles of com- | K 
mercial ink bottle holders are avail- R 
able for the drafting table, I have used 
for years a homemade one of the type 
illustrated. | 
A hole is bored in a piece of wood 1 by $ 
by 6 in, to receive the bottle. The holder 


Merod’s| 


DRAFTING BOARO-~ 
tse Srew, 
spkcen. 


r 


i ie 


‘The bottle rere in a block fastened so that 
itean wing underneath the: deewing boerd 


then is attached beneath the drafting | 
board by means of a lag screw, w 
passes through a wooden spacer. ‘Two 
washers are placed as shown so that the | 
holder will swing sm 


Pipe Sleeve and Babbitt Used, 
to Repair Broken Hub { 


RANDOLPH RADIO CORP. 
180N. Union Ave, Dept. 219, Chicago, i, 


A 2c Stamp 
will start you on the road to success. 
Money’ Maicing Opportunities on 
| ages 128 to 139. 


low the broken hub was reinforord with @ 
‘ning made of steel pipe and Babbitt metal 


ng, 
the method of repair shown be 
generally useful. In place of welding the 
break, which would have necessitated the 
-aligning and re-babbit 


On one of his journeys for a 
with Douglas, Abrabam Lincoln 
Picked out of Bia pocket «litle har. 
Ironiea and played upon iy seectng 
toget happiness nthe playing there 
ons Saye Carl Sandburg “Lineal, 
‘The Braitie Years": “Somecn 

foarked about ‘his playing ‘om the 
Harmonics and he aid: “This fs 
band; Docglan had a brass band with 
BieaPeoria botthiewildofor ma 


lamped ind babbitt poured 
to bind the parts.—G. 1. 


HE chic edgeon theend 
| Tote enter ishaa \ | 
net egg wolf abundred 
tore Smalls claws mae iteany to 
incl comers The act 
the nose gives far greater 
ing tenpennynalowith 
Eee A precy 
Scodorcpoundham 
ner forged of tool 
Stee. It your desler 
apnet surely you 


Multiple Edged Parting Tool 
for Light Brass Tubing 
CHEAP 


slotting saw at. 
tached to a holder 


toot problem sew Oe AY 


*Soeaped ia 


cconcinically. The LATHE cxuce Price $2.00 peyprtien Hea A Hohner 
job involved the  Poreutting tubes ClIsEL-EDGE.cLAW : 2 
cutting off of thin HAMMER COMPANY 


Bk aged 
Hoboken, NJ, USA, 


When one tooth of the | 
or broke, another was 
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of e'accome 


Simple as 


Matt Couve 
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Old Bill Shows How 
to Measure “Fits” 


By James Euuis 


UST replaced the smiling expres- 
sion on Roscoe's face as he hunted 

{or afile. The customer, who was wai 
ing for a pulley he had just bushed, was 
nervously pacing the floor near-by. Soon 
(Old Bill would be out wanting to know if 
the nezt job was ready! 
eB there could be np mistake about 
it: the bushing Roscoe into 
this pulley was too small inthe hole, and 
must be filed out before ai unfriendly 
audience. At noon the next day the boys 
‘would josh him about it. The game isn’t 
worth while, he thought, 

‘Old Bill came out at iength, and saw 
the difficulty, note nayance of the 


You, have let yourself in for good kid. 
ing.” O14 il remarked, with kindly wale 


waiting customer, and observed from the 
corner of his eve the pins the other 
machinists were exe! 

‘When at last the unlucky pulley had 
been fitted to its shaft, the dsconsolate 
Roscoe tumed his attention to the next 
fob, Old Bill eave him afew instruction 


added, with his usual kindly 
You have let yourself in for a good 
ding at the hands of the boys!" 
T know it,” Roscoe admitted. 

“Well, the ‘next time you have some- 
thing like that bushing to do, show 
them that you can do it right the first 
time. You got along very well until it 
Sng Bt in the fle es good, fr Tse 
ning fit in le was for I sa 
‘you try the bushing on the shaft, but yo 
allowed too much on the outside, which 
made the bushing close up. It is usual 
to allow one thousandth of an inch to 
every inch of diameter for a fit, 
but if it isa bushing or a fragile hub, you 
cannot leave so much. 

“On your bushing you should not have 
allowed anything, but should have made 
the two parts what we ustd to call ‘iron 
and iron,’ which means that both the hole 
dnd the shaft, or bushing, are exactly the 
same size, of as nearly $0 as we can 
make them. 

“To get fits like that you will have to 
cultivate a very (Continued o 1) 
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CARTER 
“Midget” Rheostat 


50c 


Self-cooling 
‘Ali Metal 
° Frame 
aut sis 


No mpulded parte te rac or brea Renee 
lement camp fs plare ad bed igh 


chiding CALA. Standards, 
‘Ans dealer con surriy 
ea. 


carte a joke, Tore 
(arter RadioCo. 


A touch and 
its done 


all you need 
ds heat—and Kester Metal 
Mender, It’s ready to use and with 
ie you can do your own soldering at 

home as well ara, 
experts Pull dicece 
tions with each 


KESTER 
Perea MENDER 


Dyke’s Automobile 
Encyclopedia 


Dow WAIT—Order Now! 


Coch s4—Limp Amerlcsa Morocco $7.58 
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sensitive and delicate ‘touch.’ You must 
train yourself so that you ean detect the 


ticliymadcasketchkcFig 
‘Thave been having the calipers rather 
tight,” the machinist remarked while Old 
Bill was sketching with chalk, "—about 
fas tight ms a micrometer seems to be 
‘when the ratchet slips.’ 

“There is where you have been mis- 
taken,” Old Bill returned. “A micrometer 
is strong and stiff, and will not spring to 


ys 


‘TOUCHES LicimLy 
Ar THESE: POINTS, 


rit ries 


‘Two sketches like thote Od Bill made to 
emonateate the correct use of the calipers 


amount to anything, while a pair of eali- 
pers is very limber and can be forced a 
thirty-second aver size without affecting 
the setting. You can use this fact to 
advantage sometimes, but for an, ron 
tind iron’ fit, you must barely touch 1] 
work, and have the inside and outside 
calipers just barely touch each other when 
‘you are transferring the 
‘But on that bus 


Bill pointed to the ei 
—"if one point of the calipers is held 
Hationary with the other point barely 
‘ay in this sketch (Fig. 2), 
then it is forved over the shaft until 
again barely touches (the distance marked 
“drag’), we ean measure the distance be- 
tween the two points and compute the 
amount the shaft is larger than the dis- 
tance between the caliper points. 
'You can make use of this idea in tum- 
ng pressed fits, though you do not have 
ure and figure each time, Just 
wee-inch “drag? on a 


ly," Old Bill replied. 
And the amount of the allowance would, 
be divided by four and give you two and 
a half thousandths as the increase in shaft 
sine resulting from the “drag.” 

“But suppose I wanted to make a hole 
fa slight amount larger, as for a running 
fit,” the machinist queried, “could 1 
take the same rule and let the calipers 
haye ‘play’ in the hol 

“Yes. It is the same, or pract 
80, for both inside and 
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FREE 


‘This fascinating, 
IMasteated Sax9- 
phove Took will 
fem the dooe to 
few fun, {lend 
ships, money for 
you.” Mail 

Coupon today for 


FreeTrial! 


FREE 
Instructions! 

coupon lor dex 
tal ofubeaay es 


plan. Aiso 
‘uick, easy, Teach 
Yourselt” ce 

Unobtainabie a 


Tearaing writen 
rie. Furr with a 
Tyon & Healy Sax. 


mt 


slysterious Island," and other 
Metro-Coliey ayer feature fs, petted 
above playing a Lyon & Healy Saxophone—hls advice 
is worth listening to, Why envy the other fellow his 
fod times, popularity, extra spending money, when 
You can enjay the sue things too? It you can whistle 
‘tune you can play this new Lyon & Healy Sax. 


Amazing Beauty of Tone! 
ou wlan gy omg Ly Hey cae 


‘roduce fal, ich tones. 
wns like Conrad Nay ity. 


meee tee 
Dire ope ee hee 
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. SELF FILLER 


GREATEST VALUE EVER OFFERED 


ih Perfect ‘Writing hasten: 


eer 


a Sale 


AGENTS Sis cisco Sasa Sea at es ta oer inca ah Woo 


PLASTIC WOOD 
Marvelous Invention that 
Handles like Putty— 

Hardens into Wood 


Use PLASTIC 
Wood for ailing 
holes and cracks, 
‘making casters 
srlid im chairs of 


Tey 
trith PLASTIC WOOD write to the factory — 
1b. can, ASe; one pound can, $1.00. 


ADDISON-LESLIE COMPANY 
30 Boliver St, Canton, Mass. 


PLUMBING 
and HEATING 


Beth 


TPE 
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Special Bar Speeds Hard Boring Job 


By Ausext M. Tuomas 


NA maintenance shop of one of the 

largest electrie railways, the fitting of 
journal boxes to the re-trued axles of 
subway trucks was an expensive problem 
until the boring bar shown below was 
developed, The boxes are of the type 
illustrated; they are babbitt-lined and 
machined on the top surface only. ‘The 
axles are 5 in. in diameter when new, and 
are discarded when worn to 4% in. 

As the babbitt is worn, the bearings are 
exchanged for others recast. with new 
lining in ‘molds, scraped 
and fitted—a very simple matter in the 
case of new axles. But in the case of 
journals that are worn less than standard, 
yet still above scrapping size, to produce 
the required fit was not s0 easy. 

‘As no two journals, even of the same 
axle, are ever worn alike, and they pre- 
sented such a large variety of different 
sizes, it was out of the question to pro- 
Vide mold foreach. It was then decided 
to babbitt aud bore the bearings tof, 

After a little thought, I developed the 
boring bar illustrated, which is now being 
used with great satisfaction in a 19-in, 
heavy duty lathe. The floor-to-floor time 
is ten minutes a bearing 

AA fixture was made fo hold the boxes 
fon the carriage of a lathe, ai 
By the Baal top surtace The boring 
bar was designed to be rigid, easily re- 
moved from the machine, and convenient 
to operate. It was decided that one held 


‘An ingenious boring bar for finishing the 
‘Dabbite lined journal bones of ealway trucks 


by the live spindle only was most suitable, 
so the construction was arranged to 
secure rigidity. ‘There is a taper shank on 
the bar to go into the spindle, and the 

wupported by the split, 


sliding tool block adjusted with a screw, 


and provided with a wedge to lock the 
tool. ‘The tool is set for the correct diam 
eter by using @ micrometer from the 
point of the tool face of the bar 
‘opposite. Thi equal to half 
the finished diameter of the hole, plus 
half the diameter of the bar, plus a clear- 
‘ance allowance of .005 in. 


Work Holding Screw Posts 
Save Wear in T-Slots 


IN THE accom 

panying. illus 
tration is shown a 
type ot new Pat 
ing machine work 
that will hold se- 
/ | eso etic wil 
properly fitted, wil 
not damage ‘the 
slots no matter 
how tightly the 
screw is turned, 
Four screw parts 
seacally comprise 


How to Treat Oily Leather 
on a Friction Clutch 
‘OST friction clutches on machines 

haven leather face on the tle sie 

srhich w pipped by the diving side. The 

leather in time will absorb oil and, as is 

‘often the case, the machine starts slowly 

‘Sed sls lees apced in operation, techy 
decreasing the production. 

Gergeed ones wee Gaawiocy st 


the leather with gasoline and rub dry 
with waste, but at times this is expen- 


because of the time lost through 
stopping the machine. Another method 
is to slip a crescent-shaped piece of sand- 
paper between the driving and idle face 
trith the smooth surface of the sandpaper 
next to the leather. Still another method 
is to dust lime between the two surfaces 
while the driving face is in operation 
And the Hleather-covered face is, idle 
After a few dustings the oil will be 
leaned from the leather sufficiently 
to allow the machine to start quickly and 
drive steadily.—H. E, Wennicn. 


A Drill for Cramped Quarters 
EW repair are 
more caying 
Sho terlccng cts 
pase ots 
stud that has been 
pong girl 
place that cannot 
be reached, even 
Withee 
Xpeceol bexagoo 
steel fitted with a 
ion st ees asd 
Seale fedlieses 
at the other will 
Seetonmave 
tetas tas 
botanalinave 
Sates! 
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Foot Press for Garages 
and Small Shops 


or riveting tools ean be 


by ® by 3s in. angles for a 
e, the entire press can be made with 
few iools. It has a capacity of punching 
in. ote in fran steed, an will 

up. brake band 
is bolted to the bench with four 


bolts, and 
the b on ge 


All bolts used to 
hers together are ve in. 
driven into reamed holes. Lever A, wh 
is 34 by 134 i 
rod at one end to a foot lever, and at the 
other to link B, wh of two 
pieces of 4 by 


iw 34 by 234 
at L so that 1 
carry the load. 
‘The ram is made of 134 by in, stock 
with a slot at the upper end for the lever C 
tserew at the other 


jin K does not have to 


aight. Pin Ky 
in diameter, should be a 


Spindle Nose Extension 
for Milling Machine 


for milling 
that sinall 
lls, or boring tools do not 
igh over the table to reach 
the work. ‘The ex- 
tension shown was 
devised to. over 
come this diffcul- 
ty. Tt has a shank 
Bele to fit the spindle 
Saale anda taper hole to 
For tools that mast take the tools. If 
provect considerably 


the end of the spindle for fastening arbors, 
fa flange should be put on the extension 
for these screws. This makes a very rigid 
connection. 

While the extension is primarily useful 
foe tok thas mat profes rome names, 
italso may be used in place of the usual 

per sleeves, which frequently run out so 
uch that only light cuts ean be taken.— 
Faxk N. Coagte 
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Look for » 
@*@ Mark! 


VERY genuine Kurz-Kasch moulding bears 
this insignia. It is your guarantee of un- 
surpassed quality and craftsmanship, 

When you buy any products or equipment that 
utilizes plastic mouldings, look for this mark 
of quality before you buy. Then you may be 
sure that quality has not been compromised in 
other important constructional details 

More than two hundred responsible manufac- 
turers—among them the leaders in many indus- 
tries—now use and endorse Kurz-Kasch Products 
because of their uniform high quality, efficient 
design and precision. So, if you want’ the best 
—look for this mark of quality 


THE KURZ-KASCH COMPANY 
Moulders of Plastics DAYTON, OHIO 


Offices: New York, Chicago, San Francisco, 
Los Angeles, Portland, Spokane and Denver 


KURZ @® KASCH 


cAristocrat Dials and Knobs 
free! “Saving Money 


WADE BENCH LATHE 


onHome Repairs’ 


A 2c Sint 


—will start you on the road to 
success. See Money Making Op- 
portunities on pages 128 to 159, 


THE pleasure of working with toole at home 
is greatly increased if you have a strong substan~ 
tial bench with a good vise, One that also has 
drawers and tool cabinets is a constant incentive 
+0 keep tools i order and give them the care and. 
attention they deserve. 

‘A blueprint of the Home Workbench iflus- 
trated, with fullsize details and bill of materials 
may be obtained by sending 25 cents to — 
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Make Things at Home 
with Speed Way Shop! 


‘A compact and efficient. electrio work 
shop “driven ‘by the famous SpeedWay 
motor, Equipped with 


Eight Motor Driven Tools 
Gives you a complete Lathe. Bench Saw, 
dig Sai, Portable Electric Hand Saw. A 
ree gat z Pa 
Speed Wat'shog nny ight socket and 


ed 
"completely equipped. toot aad machine abop 


A. pall down, payment, ba 
Fayinents, ute ve 


pgiletrng ule ink 


Electro-MagneticToolCompany 
Stnd AverCicerlliadsioingc heaps 


SPORT BODIES for FORDS 


Se FAGTORY PRICES! 


rs 
2939.50 

sparen 
aide 


SPORT FACTORIES, Aurora, Illinois 
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Mysteries of the Viking Trail 


(Continued from pope 15) 


He aed ‘a but the oe 
im, an into Bot sic 
sod dictmeegel, ‘Twooky-ne meet hed 
been drowned, twelve had been slaugh- 


tered by natives, and his long boats had 
been lost. In a dispatch to France he 
stated that he was making a run to the 
Friendly Islands, after refitting his ships. 

"That was the last communication ever 
received from La Pérouse.” His two ships 
failed out of the Bay and vanished as if 
they had been whisked into another 
world. 

Because of the French Revolution, it 
was three years before an attempt was 
made to search for La Pérouse.. Then 
two vessels were fitted out and embarked 
fon the hunt. or two years the expedi- 
tion cruised the South Pacific, mecting 
with the worst fortune imaginable, It 
eucountered trouble with the natives: suf- 
fered the ravages of disease and famine 
both commanders died; and finally. the 
crew ended up as prisoners and the ships 
‘a the spoils of the Dutch, with whom 
war had broken out, 


TEAS forty rears Inter that what i 
possibly the true story of La Pérouse 
doom came to light. Peter Dillon, while 
anchored of Tucopia, a small island of 
the New Hebrides, was attracted by a 
silver sword guard carried by a Inscar 
‘whom he had befriended. On closer in- 
spection he thought he could discern the 
initials of La Pérouse engraved upon it. 
He was informed by the lnscar that many 
ike articles were in the possession 
natives of Vanikoro, and that they had 
come from two ships which had been 
‘wrecked there years before. Dillon at 
Once decided to sail for the island and 
rescue such of the crew as might survive. 
But again the nemesis of La Pérouse 
descended: Dillon’s ship became leaky: 
his food spoiled; and he was, becalmed 
for days, After much hardship, he put 
into Calcutta, where he reported his 
findings to the Bengal Government. 


q|T East India Company lost no 
time. Dillon was immediately put 
in command of the Research for the pur- 
Rees of, conducting an expedition. to 
Vanikoro in quest of the missing French 
men. But no sooner had Dillon received 
his commission than he learned that the 
‘com in which he had his entire 
fortune invested, had failed, leaving hi 
penniless; and from the date of her sail- 
the Research was bedeviled. ‘The chief 
Oficer became insabordinate:_the clerk 
deserted with the ship's money; the crew 
mutinied, and many of them jum 
ship. It was only through pure luck 
the vessel ever reached Vanikoro at all. 
‘Once om the island, axes, knives, and 
‘Iver forks were found in the hands of 
the inhabitants, and this is the story 
which was told to Dillon. According to 
the natives, many years before two ships 
had been driven ashore by a hurricane and 
wrecked. The crew of one of the vessels 
hhad been massacred by the savages, to the 


last man. But the men from the oth 
boat, more tactful, had managed to gait 
the Confidence of the natives and were 


from the wreckage, in 
‘Those 


‘Such was the story. It scems to solve 
the mystery of the lost shi 


of La PS 


the Mary Celeste (wrongly 
called the Marie Celewe) over 
have wracked their brains for filty years, 


'E STARTS in December, 1872, when 

Captain Boyce of the Dei Gratia 
sighted off the coast of Gibraltar a brig 
running aimlessly before the wind, 
apparently sailing itself, The captain's 
telescope disclosed the name, Mary 
Cele, ut nota man on deck, When his 
repeated signals went unanswered, Boyce 
ordered the lowering of a boat, and the 
strange ship was boarded. 

‘autiously the eaptain led his party 
through the vessel, suspecting mut 
and watching for treachery at every step. 
He was at last forced to believe what his 
eyes told him—there was not a. soul 
aboard. ‘The ship was sound and in as 
good condition as if, she were fully 


manned; not a thing was out of place; 
there was nothing to suggest that life on 
the boat had been inter 

there was no lif 


‘cargo was in perfect condition, 
Food and" water. were in abundance. 
Clothing remained inthe sailor 


the sky, had the shi 


been abandoned? 


NTRIES had been made in the lox 
of the Mary Celeste up until ten 
days before she was salvaged by Captain 
Boyce. During that time she had kept 
to her course and covered a distance of 
more than 400 miles—nnmanned—which 
is unbelievable. It has been suggested 
that someone remained on the ship for 
several days after the last entry. was 
made, and that is most probable. 
This only we are sure al: ‘The Mary 
Celeste left New York for Gibraltar carry 
ing ten persons, including Captain Briggs, 
his wife and daughter, and the erew. It 
bore a cargo of alcohol. It was found 
derelict near Gibraltar, in perfect cor 


dition, without a living’ soul on board. 
never been a more perfect 
ved 
theory 
yet. been advanced which explains with 


Satisfaction the reason for the abandon 
ment or the manner in which the ship 
was deserted. ‘There have been rumors 
and traditions and legends galore. ‘There 
have, been explanations, both riiculo 
and ingenious, but not one of them has 
stood up under investigation. 
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J cue Set 


Single Dial Radio 


‘Wonderful Offer Direct from the Factory! 
Bis carbone 
tune and ional quality=and Myer are not convinced that it te Sot sane del sa pe eer 
ieard earn io the factory. We dou't want pour money unless You te cxaplsey soe 


Metrodyne Super-Seven Radio 


rents and Dealers make big mone) A single dial control, 7 tube, tuned An easy set to operate, Only one small 

sling lewrodyne Sets. You can work radio frequency set. Approved by 
time. Demonstrate the superiority M America’s leading radio engineers, Designed 
ecrodynes right in your home. Metro- and built by radio experts. Only the highest {ai The volume conwol remus te Seep 

dyne Radios have no competition. Lowest fj quality low loss parts are used. Magnificent, Nonum fant whips i thungeats rele, 
sgholesale price. Demonstrating st om tiro-tone walnut eabinet, Artistically gilded “ asf and efitent 
ya fre trae Greatest money-making genuine Bakelite panel, nickeled piano that you will be 
pponenley, Send coupan below—er ales: hinge and cover support. All exposed metal make this iberal 
jr for our agent's propest parts are beautifully finished in 24-k gold. 3edays' free trial offer. You to be the judge, 


Mail COUPON Below! 


sis le i ee 


ee Aceh 


Abe Tite tattne knob 
arg oe 


30 
Days’ FREE Trial 


ce senor. ee PE eR Nog te th m 


‘Sed our Mera! 30 


Another triumph in ratio, Here's the 2 Met. 
date 
ELECTRIC COMPANY 
Merri catttornia Aves epe 52 
‘onals 
staigna 3 Gentlemen: 
4 § Se ne fal partitars about Meroe 6 tbe 


of radio, The success of Metro 
ral 3 days' free trial offer, 
ortunity of trying before buying. 066¢_$ $$ 


METRO ELECTRIC COMPANY 
2161-71 N. California Ave. + Dept. 152 + Chicago, Ilincis 


© This seal on a radio, tool or ol burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 


“Ti son ore interested jin AGENT'S pra 
Tilo place we "tn the square wb LL] 


2 BUY, ON YOUR OWN TERI 
Pa fa tisobne 
a aratty 


‘Don’t let unruly hair spoil that shot! 


SHOOT! 


‘Score tied! Two minutes to gol Then— 
‘lightning dribble down the oor, a sud- 
en turn, and— 

“Make that basket!" ... 

At times lke thia your hair won't get 
{in Your eyes if you we--Stacom®. And 
it mea when you wane your bar to look 
{te best—amooth, fustzous, in. perfect 
order» 

‘To make unruly hair He down more 
fellows rely on Stacomb than any other 
<dreaing forthe hair! 

‘And here's the secret—no matter how 
stubborn your hair i, Stacomb keeps i 


|—Stacomb never leaves 
your hair sticky nor gummy. Nor dry 
and “dead,” as wetting with water leaves 
it. Stacomb supplies the oils your hair 
needs. Helps to prevent dandruff. 
‘Stacomb comes a a combing cream—in jay 
gad tabea—sand ow ts the nw 
Semen wat Al drug und Separtment -srex 


omeen CSAC 


OFFER 

‘Glandard Laboratories Ta. 

Bept: BC4'113 W 18th Sizeet, New York 
Send me ree ample of Seacomb ax checkeds— 

(Original, cream form ©) New liquid form 5 
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Actress 
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dey, phar 
Scoxsenleeritton Ls pce, ED 


Famous N°5 


tnerooa35 


isis ssiesenten 
Famous noiv Gt 


Ro 
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Peering under the 
Earth’s Crust 
(Contin rm rae 40 

Pirates are hd little giants of science. 

heir average diameter & about one tan 

millionth to one hundred-millionth of a 

Geant, and ceteris tid 

hinch. These tiny parities dart about 

Tike shooting stare,” Eech atom in tke © 

tministereotior sgater, iuving a nucleus, 

and electrons like satellites 


munch” of atoms looks like 
he illustrated by a cluster of wooden 
balls, each having three flats upon it, 
permitting the balls to eling together in 
4 formation resembling a bunch of grapes. 
This is Sir William Bragg’s means of 
demonstrating the atoms of bismuth erys- 
tal. In crystals the molecules are more 
closely attached to one another than in 
gases and liquids. In gases they move 
fro independently. while in liquids 
with one another, 


How to Breathe 
(Continue om age 35 

Brercise 4, Stand erect, holding 
stick (broomstick is ideal) across the 
front of the thighs, hands about. 
yard apart. Inhale slowly, raising 
‘the stick with straight arm 
front, over the head and down 
back until it rests across the buttocks, 
Exhale slowly, at the same time return- 
ing the atick to the starting position, Re- 


id the complete lung 
ally eff 


expan: 
cient in stretching, limberi 

the upper chest and expanding the upper 

part of the hing 

Exercise 5. Stand erect, arms held 

horizontally ‘at the sides.” Bend for- 

ips, nce straight, at the 

ig and bringing the arms 

forward to touch the toes with the finger- 


tips. From this position rise slowly. to 
the upright, inhaling slowly and bringing 
the arms out again to the horizontal posi 
tion, at the same time tensing the muscles 
of the lower and upper back and forcin 
the arms as far back as possible. Repeat 
five times, 

“The skeleton, while it supy 
setae a aon be cel 
and held erect by the very muscles it 
supports. ‘This exercise develops an up- 
right spine and erect shoulders, 

Exercise 6. Lie flat on the back, legs 
straight. Lift the legs a few inches from 
the floor, at the same time inhaling deeply 
and slowly in the chest, using the dia- 
phragm as little as possible and expand- 
ing the ribs as much as possible. Exhale 
slowly. | Repeat five times. 

‘This final exercise develops the strength 
and coordination of the muscles between 
theribsso that they can operate regularly. 

Note: Mr. McGovern will be glad to 
furnish free a chart containing a com= 
prehensive exercise system if you 
Write to him in care of this magazine, 
Enclosing a stamped addresced envelope. 


POPULAR SCIENCE MONTHLY wz 


To Men Getting Bald 
I Say / 


No matter how fast your hair is 
falling out—no matter how much 
of it is already gone—I make this 
pai | guarantee! III end 

dandruff—stop falling hair~grow 
new hair in 30 days-or you dont pay 
me acent! No strings attached! No Ifs, 
‘Ands"or ‘Maybes'! New hair or no pay! 
And you are the sole judge/ 


By ALOIS MERKE hhave regained luxuriant hair through my 


% 
titute, Sth Avenue, method, Cat 1 amy iling to let Sou ty Te 

Founder of the Merke Institute, venue, New York ~ oy ae mask : i < 
GAYE Zora fom bakdnsst Stop ues Urata th fa hin aa oer iy ‘And TU tall you a check ine 
Talli hair! Graap thie no sist? tao tothe tots the ra source of trouble. measly ma Nm ate ne 


titer to tow new healthy hair in yo How could they ever pooiMy grow new bar? Goneyand'the eaten wil have Cost 


days! M nazis tg UE NOTHING! 
Cont ERE eS ee Free Booklet Tells All 
Give esate 1th wn yng te nana tne grew’ the vey fat at yon eee id le 
your hair 


rapidly falling out— by rabling “growing ald” on the tart. gqihey SX, (Ach that, you have, read, the 
it’ your appearance "m polled by ap- Yasmspectenal ” gphoumcerent shows that you are anal 
proaching baldness—if you have tried , And that's just why my scientific treatment pot ‘investigate? Bind “out for yoursi, 
proaching baldness—if y isso tremendously benchicall It penetrates you" il aerly dit a att ah Monte 
Countless expensive hair treatments j.jo0 the surface of the seal.” Lt quicly pon T will Sadly send you without spat or 
lunsuccessfully—it makes nodiflerence. reaches the couse of the trouble—the dor- Poletti! Badly send you without cast or 
My contract stands! Til grow new pant saving ha roas. Teavakent dem. lt "wlich dees i deta my san 
hair in thirty days—or the trial costs Halt 'begins to. sprout, agai. 0 ful system, which is growing new hal 
al hry Hee fey ch eee, Mk os fal mate, hich is growing new hale for 


thicker. And in a surprisingly short time— jt tells all about my  iron-elad guarantee 
fooncr than 300 ever imaginedporaible—you Shh aber ty 
Here's My Secret have a new healthy growth of hair-OR Tovey, 2 
PAY ALL THE COSTS tent witho, 
OF THE TREATMENT 


Years of teining. and 
research and “day” ater 
day experience in treating | EWIDENCE! 
thousands of catea of lone 
Of hair st. the famous 
Merke Institute, Fifth 
Avene, 
taught me ma 
facts about the hair—and 
is, the most amazing of 
allehat fy most cases of | ot 
Dade the fair roots | Maui ae nt Or Sed 
dermant—asleept mises 
Youre waiting your 


nia 
mny's risk Clip 
2nd mal’ the cou 


pom today. ale 
fokel stitutes, 
Inc,” Bem. “ata, 
tricity without the aight- Nap yee 4° 
‘est. discomfort — and for 

Gust a few cents 3 day! 


pt, 172, 512 Fifth Avenue, 
New York City 


tt 
“T.S Pet Ameer, Wash 
TT yourte, throwing |, fartly Bald for 10 Youre 

a money—when you 
tty to reach these dormant 


is) with onnary hair | ive Sw op of Ri ome . 
tonics, lls, massages i A.K, Andozom, Int, | BFE 50. Very rare and 10 
salves! "For" such) meas: ZA Ato tt | Siany”undreds of others 
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Gore lof@Ropular, 


Opportunities 
Seienes 


CLARENCH ACKLAND 
Farme 


ELECTRICITY 


ithout Books or Lessons 
In 9O Days 


1am making more money 
wat havemodaes tags 
farmer's som, doce in 


Many 
‘ ings nod epare 
in juet even 

Unaey Coyne olevtrieal trsiniag: Kas bretgie casey, bebey bag emetogy 
hd’ spectacular succees te 1 jo matter what. your axes 
schooling, experience or Job is now, investigate the amazing oppor: 
Einitien open to you 


See How Quick You Can 
Earn $60 to$200a Week 


ia 
eprint tomo 


auton, amginen, batterie 
reatest outlay of electri 


Tdi cores va 
yout iit, thin poe 


‘Don't worry about a 
Adeb) Rees Es ete 
Pa crenaien same 
oe yu for ie thre cur well crgnsioad 


Send for This 
FREE BOOK 


of Amazing 
Opportunities 


S 


se rey ie" “faving 90 ad 


And Future? 


H.C. LEWIS, Pres. 


COYNE 


ELECTRICAL SCHOOL 
Dept. 27-73, 1300 W. Harrison St. Chicago 


2h Year—Founded, 1299 


TRUE STORIES 
OF SUCCESS 


Whether you want to be an elect 
engineer or a salesman, an auto mechani 


Like thousands and thousands of other 
readers of Poruian Sctexce. Moxrituy 
he found the answer to his problem 
through one of the schools ad verti 

this magaxi Mike 


profes 
ireally increased income but, lefore he 
hhas completed hie studies, he has “earned 
enough in sp oney te pay for 


810 this month. 


Contest Editor:— 


A skilled electrical expert will earn as much 

money of even mote than any other trade, It 
work an sonve of the high 

‘hieago Engineering W 


fasily found. "This is all free with the course 
Thave been taking up thie course for a sear 


of spare time money 
‘efore I took up the 
i the Porcian Seuesen 
‘a good course and 1 think T got 

‘when T picked L. L. Cooke's, 

Yours truly, 
Mike Keliner, 

‘Stanton, Pa, 


The man who feels that his greatest 
hance of success lies in selling. peo 
will be 

ive of Mrs. W. L. Grubbs who found 
through 


ational 
ciation, From $125 a month, seren 
months of the year job, to as high as 8125 
-zceptionally good day is the 
the letter which wins the 
of $5. 
100, can achieve ax big a success 
‘of the men whose true stories 
hove. Whatever your ambitio 
128 to 159 of this 
of schools and 


vertis 


under no oblige y 
now you may be writing success letters 
ted. (Continued om page 12) 
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You Fellows 


Heres.an 


Opportunity 
To Learn to Earn 
$3,500 to$10,000 


a year-andMorz 


L. L. Cooke, 
L. L. COOKE SCHOOL OF 
ELECTRICITY 


Owned and Operated by the 
Chicago Engi 


“Cooke Trained Man is the “Big Pay Man 
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NOW FREE!| ™ Stories of Success Til teach you in 24 hours 


(Continual from pane 128) 


825 in 
CASH PRIZES 


For the best letter of 170 
words or less answering 
the question— 


“What advertisement in 
the ‘Money-Making Op- 
portunities’ Section inter 
ests you most—and why?” 


we will pay on March 10th 
the following— H 


CASH PRIZES 
First Prize $10.00 
Second Prize 5.00 
‘Third Prize 3.00 
Seven Prizes 
of $1.00 Each 7.00 
First read every advertisement 


in the Money-Making Oppor- 
tunities Section on pages 128 to 


159. Pick out the one that in- Now a Stage Star! 


aletter—not exceeding 170 words YEAR ago Jerome Lama was a ma- 


Soro] NINE ne ale 
ido. Phen talon a WRN 
Neon Stadia, No 


~telling us ‘why you find the chinist in New York. “Tonight, in full 
advertisement you have selected Cas ithe will entertain thousands, to 
the most interest thunderous a 
ntries for the contest will to plemsre 
Ho gzeyt Amt a ot close on February Ist. The prize Ores Saters Wha WOR WHYS, 


winners and their letters will be 
| published in the April issue of 


bis, RNY. WOKO, 
ED), mls have heard Me 


The Secret of Big Earnings 


sy hiuttaicrucmtl nie ait ctazer | {] Porutan SomNce MONTHLY. 
{Revetmagy tp make hig oarp Sowa ra 
sei Seurol Sts ier he Std of sping Adtreve your etter to i 
a: Contest Editor ||] Scacrsaaseccemnmrtca sa ate 
‘hadeaot best Tile fe | i] MONEY-MAKING OProRTUNTTIES 5 DAYS’ FREE TRIAL 
Big Demand for Master Salesmen POPULAR SCIENCE MONTHLY 


nal olay g's port ou ot rte er tee bes Deore 
pave ine toelate ool a'ere 
ya 4 
periies san bid [es ‘alter? PRIZE WINNERS 
low We Felp You Succeed 

rae Se eg tt in the December Contest 


ie 


Trade nosed’ Jon dace Sore spleens 


FIRST PRIZE $10.00 
Mig Kelner, New Stanton, Pa. 
‘Chicago Buigunecrng Works) 
‘SECOND PRIZE $5.00 
Mra. W.L. Grubbs, Sheed, Ale 


‘pu to pappty them wif alse “Tie serviow be 
frotand 


have acl woes of ens ok eee aoe ae 
‘Send for This Free Book ‘THIRD PRIZE $109 


EC. Greene, Galpin, Obio 
Ea Salle Eatension Univers) 


PRIZE WINNERS whe receive $1.00 
‘Secor their letters! 
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A Twin Service 


Preparing 


you fora in a good, 
better job ‘well-paid 


TL 


F You Are 


ional ow Fine Finto Drafting! 


Back of This = 
or Less Learn Drafting—how to make and read plans, and the doors of 
Tauarastee to prepereyoutor 1H opportunity in all mechanical, building, and engineering lines 
4 fine Dratting poiion right [If Sing open for you! There are more well-paid Dratting jobs open 
today than in any other one profession or trade. There's a variety, 
a fascination to Drafting that will grip you, No other work is $0 
interesting, so well peid—no other field offers equal opportuni- 
Rerens ia ton est oe ties for quick promotion, 
HEstlabon eat 7 
tess "Over 20 of mall amount Yu The Draftsman is 


srungeg easing ; the Boss of the Works! 


trsction we of- 


hele standing 5 Destroy blue-prints and plans, and the wheels of all Industry 
q a will stop until new ones can be made. Every move of every work~ 

man on the job is controlled by the Draftsman through his plans. 
Railroads, public works, buildings of a hun- 

dred sorts, machinery, electricity, automo- 
bration of biles—all manufacturing and construction 


Soo erates ,essons start on the Drafting table! That's the kind 
Free Job Service raft . of work to get into, friend. Where you have 
raat 


the same chance as anybody else to make a 
A? quick success! 

R —to prove you can learn 

at home in spare time! 


oul be supra how guy you can 
bed meg nal med atin 
Bias Dated esa yee of oaiag 
ee heating eae eke eo tha ey 
beginning. Before you know it, you are 
. , oe) taking ect prfendonl pas ido v= 
Professional - en rita inan Deter Senior 
Outfit GIVEN! ~ Millay to master Drafting at home, 
! ‘Wit cat or obleaton 
‘You will naturally expect the American School to. au Bee eee 
raven tebe esd faeces ad cones abate tachgroterle 
the best kind of training. This outfit is good enough American School, Dept. D-275 
to use professionally after you finish your training. Drexel Ave. and Sith St., Chicago 
Sat cbopen er cocaptod BSS Bee cea emt net hee 


" ‘Sait fs Drafting and about your course, looks good "ma 
©.C. Miller, Director Extension Work It's snderstod I hn bot oblghd any ‘way i aking this 


Githmerican€sychool 


Dept.D-275Drexel Avenue and 58th Street, Chicago H SS 


Hon, not for prokt. $0 BH] dog ar least 50% more Shaw 
you'll id the i you earn today, within 60 


Sean 
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Opportunities for Readers im 


Quick Action Advertising ~ 


Rates 30 Cents 2 Word, 


A 10% discount is 
allowed on all contracts for 


Direct to Smokers—Cigarettes 
EP Gee ere 


FSimputy Dent. eae 


Authors and Manuscripts 
Tiey ae eine ae am 
fae Tae 
ate hinar paid 


fartaec marten 


PUR PISN maces of nar oraceat oa 
rel ta ns ear BN 


FQRSS EAL Ag P00 Forward Daly. 


phoma Netiea Mito 


Business Opportunities 


Ea 


“Aittinds wont | Nes Yorn 
mai, 


ita, Heme ang. Nowe | 


Soe aiala 
sgh Rater ee 
sSeeresaeny pes mies ea ok 


aT fri 
tn 


Fu 
iis 


Chalk Talks 


a Fi 
Ha 


wana argon Fe 


Ps, 
GSS Garonne 


pric 


chats eae ean a a 
“i tie oe py 
Seay eee 


ay. 
For Boys 

ERS ane Spo a ee Oe 

Se Pha ase 


For Men and Women 


Sint i 


clea REPS 


Zp Gas oe | Ges Roan tense 


sf] Will Train You At. 
Gas HomeToFill a. 


\ / 


aS igFay Radio Job 


sppantas Earn up to $250 a Week— 

oo atwathone RADIO EXPERTS IN BIG DEMAND 
quickly at home Radio needs trained men. Get into this new live-wire profession 
the Practical ‘ of quick success. It's the trained man, the Radio Expert, who 


So sure am I that I can train you success- 
jeter future in this new Blg-Pay 


Ail instruments shown here and 
others sent to all my students free 
‘ext cant under short time special per 
Euptcaege now tad 


sdta oem recordn'aot suncal"-thene tes a lew ot bande. 


ae Seana Se dec Far 
Vic ny Big FREE BOOK sad poset No ois 


SERVICE TO ALL GRADUATES | a. pasa. 
( Originators of Radio HomeStudy Training || 
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Formulas Help Wanted Instruction | Miscellaneous 
Sua ta et | Le pe Sere | soe eae 
ees ear Be Sneiee | een cae Sere ey om Saute eee eee Re eee 

Sin oor cere ele ar ees | korsee aes 
Fmt tet Matic poses, | “MEN venig boot rae riser pasa | noe ae facts 
mie ee 


For Inventors 
TY ESTENTED, Nene Wye da \Sra."Varation” Mamy‘Apeind evamieatione stbedeted, 
qe raane E/E eee 


patties ae meee a 
ye aaa — 
see ener ee 

eS 


For Sale 
se Se ee ——— ew Cr 


Music and Musical Instruments 
Teoma 


SS ed 
Novelties 


oe 


Pa a, 


a 


‘Patent Attorneys 


ite 
ll 


0 


Ie en ee 
genie ingy Camere fina Co.'s kel, 


SS paeb MACHINE FOOTE Tathe_ Nae NS 
Sears Sea an, Cima te 


rey fe or Magic Tricks 


ae ‘pea 


Bg 


Bremer Term valor 
‘Goyeihe siesdy: euerioyre wateresoary™ deta |" ANSQLUTELY pew Gea rt Wane otered Soe. | Aiinemevnan taited Suan amt nda: ray Migs 
free T°HiPabiots ATE wares oes Cres. suit Anderson, daabata, Sizes Wien said 
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Can he really plas? 
S Fictotne net thre 


never played a note in'his fer 
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They Laughed When [Sat Down 
At the Piano 
But When I Started to Play!~ 


THUR bad just played “The 
Rosary.” The room rang with ap- 
pause, I decided that this would 


ibe. dramatic moment for me to make my 
debut, ‘To the amazement of all my. trendy 


Tntroite confidently over to the piano an 
sat down, 


ait ick." 
he erowd laughed wore 
‘l'certain that T couldn't play 0° single 
tole, 
“Gan he really play 
whisper to Arthur. 
"Heavens, nol” Arthur exclaimed. “He 
never played! a note in all ‘his. hie 
Hut juat you watch him. ‘This is woing to 
be good 
Sled to make tho moat of the situs- 
mock dignity T drew out « silk 
handkerchief and lightly dusted off the 
pian erie Thea fre and pave, the 
revolving piano stool a quarter of a tura, 
unt na {had acon an lmitator of Pade: 
ewald do in'a vaudeville sketch, 
“What do you think of his execution ?” 
called voi from the rear. 
in favor of tT" came back the 
sneer, and the erowd rocked with laugh 


T heard a girl 


Then I Started to Play 


Tnslantly a tense lence fell onthe 
sts The aur del on thi is an 
H'by magic.,"T played ‘through the first 
bar of ies’ im a Lisbestraame, T 
rd yaspe of amazement 
My friends sat breathless — 
spelltoand. 
T played on and as I played 
1 foray the people around 
T forgot the hour, the 
Disco, the breathleas listens 
fre, ‘The little world I lived 
in seemed. to fade—seemed 
to grow dimy—unreal Only 
thelmusic was real. Only the 
foie ard 
brought me, Visions 
{iful and as changing a2: the 
‘wind blown clouds and drift- 
Ing moonlight, that Tong ago 
inspired the master com 


er TE sem anf the master musician 
rmecit were speaking. 10" me~a 
through “the medium’ of musio—oot it 
trordsbut nerds. Not in sentences, but 
In exquisite melod 


A Complete Triumph 


tng trond eyed sal atom shock my 
‘kgrataleted | toe on the 


Hs arg 


 tauched Arvhor, melt ae 
‘isting (or 


Soe ‘Teoaida't 


"Then I told thea the whole try 
Have you, rer beard atthe & 
* ast 


seaste? Ph 
lode maddie. “That's corre: 
et th ean 
f “They have a new simpli 
oy 


fain eoeh you Uy play nay Ttranent 


& Sebo 


How I Learned to Play Without 
a Teacher 


‘And thea. explained bor for years I had loner 

cot he Lest Thad tonend 

PASO. WIN poems just, short, while 

set Poet ee 
‘he 


Roe" thae't fied oot the roupon 
feirsting the Pree’ Demoantra: 


srry blowers fot an 


When the sours ner 


ee 


fam almond all oe 


ies onl perfctr, esrotee 
“vunderfal meta 


incraia about Chin ew nad 


Send for Our Free Booklet and 
Demonstration Lesson 

et istees co 

SIGS Sea marae acer te oe 


School ot Mae 
New York City 
2 fee nh Anica ip 


Hare you above intrament 7 


7) ‘Wai write lati) 
Adee . 
oy State 
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Salesmen and Agents Wanted Salesmen and Agents Wanted 
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This Singular Book Wields a 
Strange Power Over Its Readers 


Giving them a MAGNETIC PERSONALITY almost instantly! 


Will You Read It 5 Days FREE—to Prove It 
Can Multiply Your Present Income? 


TRANGE book! A book that seems 
to cast a spell over every person who 
turns its pages! 

‘A copy of this book was left lying on a 
hotel table for a few weeks. Nearly 400 
people saw the book—read a few pages— 
And then sen! for a copy? 

Tn another case a physician placed a 
copy on the table in his waiting room. 
More than 200 of his patients saw the 
book—read part of it—and then erdered 
copies for themselves! 

Why are men and women so profound 
ly affected by this book?—so anxious to 
get a copy? ‘The answer is simple. The 
book reveals to them for the first time 
how any man or woman—old or youns— 
can develop a Magnetic Personality 
instantly! It explains how to gain over- 
‘night the personal charm that attracts 
countless friends—the self-confidence that 
insures quick success in any business or 
Profesi ‘ 

Tt tells how to draw people 
to you at once, irresistibly— 
how to. be popular every- 
where, in any society—how 
to overcome almost at once 
any timidity or self-con- 
sciousness you may have— 
how to be a magnet of hu- 
man attraction, popular and 
well-liked wherever you go! 

Tt not only tells exactly 
how to accomplish these 
things—it tells you how to 
accomplish them without de- 
lay—instantoncouslyt 

‘Whence Comes This 

Uncanny Volume? 


Forty years ago, Edmund 
Shaftesbury, famous student 


Book Tells You 


of the human mind, set out to discov 
Uhe secret ofthat rare quality Magne 
Personality 


He first. applies 
own circle of friends 


seemed to have the power of almost 
instantly transforming people into entire- 
ly new beings! 

Quietly, almost secretly, Shaftesbury's 


fame spread. Great men’ came to 

is students and friends embraced such 
names as Gladstone, Queen Victoria, 
Edwin Booth, Henry Ward Beecher, 
Cardinal Gibbons, and others of equal 
fame. 

Until recently, Shaftesbury’s teachings 
have been available only to people who 
could pay $50 or $100 each for instruction 
books. But now, through the efforts of a 
group of his students, his wonderful 
teachings have been collected into a single 
volume, at a price within the reach of all! 

‘And furthermore Shaftesbury 
hhas consented to reveal hun- 
dreds of new discov 
never before put into print. 


Strange Effect on 
Readers 


Readers of this book quickly 
become masters of a singular 
power to attract othere—to in- 
Rueace men and women around 
them. Not by force—not by 
Toud argument. But rather by 
some subtle, insinuating power 
that Says mens minds and 
emotions. They are able to play 
fon people's feelings just as a 
stilled "violinist plays upon a 
violin 

Folks are never the same after 
reading this book. Their manner 
changes. The. tone of their 


vice, the expression in their eyer—yes, 
Sven ‘thelr actual features seem to change 
Sem to grow more cultured, more refined. 

The eyer—windows of the. soul—become 
clear Beautiful, exprestive—luminous at & 
‘eryatal sphere. ‘The voice grows rch, resonant 
Tnellow as a golden bell, Folks listen spell: 
tound—charmed by the fine modulations — 
the eultred fluency of the tones 


Tals yor exergy en sca ead expel 
i'n "th bok ot immsace vbe. Yeu 


iN aller mg 


Dounlleramine it 
onal here 
fs remaaieating wt 
Si be ent you by return msl for 8 da 
‘lef yw arn sedans te aye 
re nen and [coe Jou lng, Oukree 
Cre ite Special whole re 
{ini payrepe, Tas vole we okay 
pullabed to eh a topach a ouy 
Fess puso he nr binned 4 
‘deced pice. This ocr uy never Spat 
ren tn ac at once tefore i itr 


NOW. ‘Walston Gaivenity Pret, D 


Al right—1 be the 
soto Secantaneo 
SREP ERRMINREON ey ee Wat (e's 
SSYad parent. orveura W without Cant or eli: 
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A Profitable Business of Your Own 
for full or spare time. Many earn. 

to $50 a week in spare time. Double 
your pay. Practical method of home 
instruction makes learning easy. 
mr as 
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iM ree Te aby sprmenive busines enterprises of 

SE A Reyer eh FA) very’ dtccrption.. $10 to $20 is olten paid 

for a single attractive show card, Skilled 

Show Cart Writers command high salaries 
right from the start, 


& 

perhaps to thar 9 

Bieter 
aie 


th seek "80 CANYON 
“Take aivamtage ofthe mae range of monty 


ma. Sinays open the ‘Sire 


Washington Show Cord School, Depts 242-6 
TPR Streets MW Washington, D.C 
Prease send me FREE 
gona the pew Sapa 
Siw Card Maina 


te Busco Ea 


sr eener Steady 305 Youre 


SHEE H 
oh 
| 


iy. State 


“Tit PELMAN 1 
“Approwed s 3 oe 
"hela of the 


UNIVERSAL PLUMBING SCHOOL 


ow 


February, 1927 


MONEY MAKING OPPORTUNITIES SECTION 


139 


| Bits of Mechanism That 
Save Us Millions 
iCestn bop) 

uncanny mechanisms in the role of 
Sherlock Holmes. A bank in Chicago, 
for example, was disturbed recently by a 
situation that seemed to indicate the 
presence among the employes of a pilferer 
of postage stamps, One who will steal 
stamps sooner or later will begin to take 
yellow-backed bills, that bank fears. 

For many years cancelled checks had 
boon muted cut to the Dank’s costomers 
x the chee af every enath sder the 
supervision of an old employe. When he 
died, work was turned over to a 
soper monn wiv wer too eogue'to be 
Unseen jal jhe tak supervise it 
Dpropelly. or three months in secceasion 
the postage that was used up by the 
clerk whe did that work exceeded by 
#20 the amount that had been used in 
{ie cid man's tine, 

A new postage seale was installed in 
that department. It was an exact scale 
which left no excuse for a clerk to put 
eight cents on a four-cent letter, e 
month after that scale went into service, 
the portage cort: dropped to, tbe off 
figure, It solved the mystery of the ex- 
cessive postage, and in addition simplified 
‘a troublesome end-of-the-month task. 


EFORE we could have automobiles, 
‘someone had to figure out a way to 
‘overcome inertia without the use of 
horses. Horsepower was needed, and the 
mas engine was the answer. We still 
weasure the power of those engines in 
ns of horsepower, and the power of 
A single horse is computed by. f 
ond for a standard horse to pull up out 
of a pit in a given time, Literally one 
horsepower is the pulling power that 
hypothetical horse ean exert against the 
contrary pull of gravity. 

So, in Detroit, when automobile en- 
icincers wish to determine the horsepower 
of a newly minted gas engine, they 
harness it to a scale, start it, and then 
read its horsepower on the dial as easily 
ax my butcher, Mr, Bloom, now reads 
the price of my daily meat. purchase, 


OTHER superhuman scales in, auto- 
mobile factories show on a dial the 
ability of a spring to withstand the 
hocks of a bumpy, rutted road. ‘The 


fairs, 

‘A’ great, wooden maul is provided for 
the strong young man; he whirls it about 
his head and brings it down on a rubber- 
shod stake. ‘The force of the blow sends 
fan arrow flying upward along a scale. If 
the arrow strikes the bell at the top, the 
youth thereafter poses among his friends 
‘as.a strong man. 

inthe automobile factories the force 
of the blow that simulates the shocks of 
‘8 poor country road is known in advance. 
When, the spring rebounds under this 
artificial attack, it is a sound spring, for 
its temper has been subjected to a strain 
greater than it is likely to encounter in 
Service. ‘The (Continued on page 140) 


HERE is no field of work in the 
world today which offers such 
amazing opportunities to youn, 

men of daring and who love adventure, 

as does Aviation. Although still in its 
fancy, there is a crying demand in 

Aviation for young men with courage, 

nerve and seli-reliance, For those who 

can qualify there will be thousands of 

highly paid jobs which will lead quickly 
d surely to advancement 

and success, 


Big Op) ad 
ties Await 
the Trained Man 


Look over the fields of 
work which are open to 
the “young man today. 
You will find that Avia- 


tion is the ONE FIELD 
that is not overcrowded— 
the ONE FIELD in which 


Aviation offers the same wonderful oppor- 
tunities today that the automobile and 
15 and 


motion picture industries “did 
20 years ago. Men who got in’ on 
the prea Ack ot Coe tories: 
tries 'made fortunes before 
others woke up. AVIATION 1S 
NEW!" It clamors for nervy 
young men—and the trained man 
is the world belore him in Aviation. 


Easy to Become an 
Aviation Expert—$50 
to $100 a Week 


You can qualify now quickly for one of 
these exciting, highly paid jobs through 
new sure, easy method of training. 
The study of Aviation is almost as in 
teresting a5 the work itselt. Every 
lesson 38 fascinating and packed full of 
interest. That's why Aviation is so easy 
to learn—you don't have to force your- 
self to study—once you start, you can’t 
get enough of it. Only one hour of spare 
time a day will give you the basic train- 
ing in an amazingly short time. 


Daring Young Men 
Needed in Aviation 


PREPARE 
For One of These 
POSITIONS 


One student, S. F, McNaughton, Chi- 
ago, says: 

Shibigmot artis omane and at rae or 
‘See arwr trent eaing them nen nara 


‘ies Powers Pa another tadent, ays: “Tam ned 


cha valle courte Cane a ont 


‘Sel pemeaia men torsos con 


Personal Instruction by 
Experienced Men 


Men who have had actual 
‘experience in Aviation give 
‘you personal attention and 
‘guide you carefully through 
our traning, They slet 
the lessons, lectures, blue- 
prints and bulletins.’ They 
tell you the things that are 
essential to your success. 
Every lesson fs easy to read 
and quickly understood. 


Big Book 
on Aviation 


FREE 


Send, coupon below 
Book, just 
‘Out, “Ope 
eortunic 


interesting “a 
sow stele ahd wl 
ZF show you many. things 
about” “Aviation” which 
you. never before. 
Oily a” limited” number 
ifered—get yours fore “the dition is 
‘exhausted. 


AMERICAN SCHOOL of AVIATION 
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Bits of Mechanism That 


Save Us Millions 


s:renath of the spring 
terms of w 


Tn this test the f 
operated under varying loads while 
fastened to a platform, 

ima, Ohio, is saving {& 


of girls who used to 
the tickets collected by 


1¢. old-fashi bean 
method is said to be more accurate than 
the counting by the girls. 


HE “counti 


of sugar. 

®t paper-making plant, T saw a single 

sheet of paper placed shelf of 
that 


Th 
in the State Highway 
Mlinois. ‘The engineer, E. 


betrayed the soft 
dations by crushing the surface. 


R. FLEMING believed that if the 
is of weight spread over the 
four wheels of a truck were heavy enough 
to expose a weakness in a roadbed, a 
lighter weight on a smaller platform 


load from  tripo 
at will he could 
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Bits of Mechanism That 
Save Us Millions 
(Continued from pave 142) 
latform—the iron rod—into the earth, 
but in places unsuited for road making it 
would drive the rod in deeper and 

ckly. ‘Then Mr. Fleming equip- 
ped his contrivance with a dial that 
measured the resistance of the area where 
rond building was contemplated, meas 
ured it in the same terms that @ grocer 
measures sugar. 
Any housewife who has seen a giant 
‘mammoth arm into a 
ear loaded with scrap iron and pick up 
a huge load with a single magnetized 
finger, must have wondered how men can 
mitke steel so haphazardly when she has 
to measureso carefully in making biscuits. 


PTHE housewife would investigate, asT 

did, she would see that before that giant 
‘arm load of serap metal was released into, 
‘a great pot to be cooked into steel it was 
‘weighed. ‘The cranes of the steel mills 
fare equipped with scales so. that. the 
midgets who operate these giant slaves 
‘may tell to.a pound the size of the load of 
iron that is tossed into the eauldrons. 
Not only do these scales tell their story 
to the men who run them, but the size 
of the loads is registered simultaneously 
‘on dial faces in the office of the steel 
maker, some distance away. 

In the great tire factories at Akron the 
ingredients of a rubber compound are 
measured as carefully as a doctor's pre- 
scription. If, however, the mixing of 
rubber wer done in the same hand labor 
fashion as the drug store prescription, a 
Jot of us who ‘now ride in automobiies 
would he walking because of the high 

res, In the tire factory, a cheek- 
jomatically allows the passage 
ig room of metal baskets 
ngredients for the 
is to be made, If the 
ve too much or too littie, that 
seale inspector reports the fault. 


‘FIT were not for one of these guardian 
scales, the people of Minneapolis 
‘would, some unhappy day, find the water 
that flows from their faucets tasting 
abominably of that flavor which the 
soldiers of the A. E, F. called “vace 
nated.” After the’ chemists of the 
Minneapolis water supply department. 
have made their bacteria counts, they 
determine, the necessary amount of 
chlorine, ‘The big chlorine bottles, a 
containing 150 pounds, are upended 
over, the’ channel through which the 
water flows.- One scale measures the 
flow of water; another scale measures the 
flow of chlorine. Between these two 
automatic servants, Minneapolis gets a 
water supply that is not only safely sani- 
tary but free from the nauseating flavor 
of the purifying agency oak 
in every phase of the management o 
the hig enterprises that make it possible 
for Americans to have more creature 
comforts than any other people in the 
world, scales are playing » magic part. 
Suddenly deprived of them, our world 
would be a topsy turvy place in which 
few of us would be able to determine the 
value of anything. 
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belongs only to a few lecturers are making 
serious mistake. Iwill prove that you, to 

ean quickly become a powerful speaker 

fan use that gift 

inereases, popularity, power. “i 
ing five minute tost 1 will show how to dis- 
‘cover wheth 


You Become a Good Speaker— 
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‘yor 


Amazing Book Free 
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"ie oak ve yt 
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and do not know it. Men in almost every 
rofeasion and line of business have made 
this test and then taken their first step 
toward success in a large way. 


Why Powerful Speakers 
Are Always Leaders NORTH AMERICAN INSTITUTE 


‘Ave, Dept. 1362, Chicago, I 


‘oa but hich ys Erp Rese st = 
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It Is Amazingly Easy to Quickly 
Become a Powerful Speaker 


‘You do not nea a ella eration nor any 
vious voice training to benene © powerful speaker 
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Thomas Jefferson, Scientist 
wed from page 19) 


eee 
from the beginning, under the influence 
of Jefferson, have been based upon the 
idea of giving the inventor the most com- 
plete protection and vpportunity for 
profit. "This was in accord with Jefferson's 
political creed, which placed the rights of 
the individual above those of the State. 
Beyond doubt the greatest stimulus 
which Jefferson experienced in his pur- 
suit of scientific Knowledge came from 
Benjamin Franklin, ‘The two men served 
together in the Continental Congress and 
their friendship lasted until. Franklin's 
death, At the close of the Revolution 
Jefferson was sent to Prance, first as an 
‘assistant to Franklin in negotiating 
treaties, then as Frankl 
Minister to France. Paris, even in those 
troubled times, was the world's center of 
science, and here Jefferson formed cone 
tacts which lasted ihe rest of his life, 


SA farmer. his first interest was in 
matters botanical and agricultural, 
In the great variety of trees, graing and 
fruits grown in he ‘sought mew 
potint rich might to mccasly er 
troduced on this aide’ of the AUsnti. 


three years he received annually 
ieee Par. 

‘An interesting phase of his stay in Paris 
‘was his attention to the manufacture of 
artificial pearls, then just beginning to be 
established by the method whereby finest 
= imitations are still made. Thin 

lass spheres are covered on the inside 
TUL a olution of fsh scales known as 
“essence de 'Orient.” ‘The center is 
then filled with wax and the result is a 
‘gem which retains the luster of the trae 
part for many years. It occurred to 
Jefferson that some species of American 
fish might yield the “essence,” and he had 
his friend, Francis Hopkinson, send over 
several bottles of Sat sale But nothing 
came of this because, as Jefferson wrote 
back, pearls were getting out of fashion, 
‘polite people are not wearing them at all 
and the poor are not able to buy them!” 


box of 


BACK jn Americn he began the corr 
spondence with the great French 
naturalist Buffon, whose statement about 
North American animals in his new book 
Jefferson successfully challenged. | He 
‘wrote the first recorded description of the 
pecan nut, a native of America, In some 
of his letters he discussed the relationship 
of forests to rainfall in a manner quite in 
accord with modern scientific knowledge. 
He engaged in speculative theories as to 
the American Indians, whom he was one 
of the first to regard as of Asiatic origin. 

‘On his farm he made many implements 
and instruments, some of original  de- 
sign, others patterned after objects he 
had seen abroad. Besides the plow, swivel 
chair. bogey top and hemp beater al- 
ready ment he invented a barom- 
eter, a thermometer and a wind gage. He 


worked out, scale dra 


= for the con- 
"Hlearing that a 
ek name evtins. ol Frankton 
ylvania, vented am 
called a “polygraph” for writing 
‘copies at once by means of unultiple pens, 
Ire suggested certain improvements tn 
had one made to his own order to use 
two pens, and thereafter wrote all of his 
eters with this machine, retaining an 
‘exact aut in’ ink of all of 
pp ye 
markings for a sundial calculated for the 
latitude of Monticello, his Virginia home. 


ROBABLY the most important con- 
tribution which Jefferson brought. buck 
from France was a complete working 
knowledge of the Classical Renaissance 
style of architecture, which he considered 
to be perfectly adapted to America. His 
fist application of th hi 
les was in the ol 
Tosser Soutoct, which io 


‘The principal ones ofthese structures, d 
signed by him, sil form the central fea- 
ture of what is probably the most bes 

ful group of bulldings im America. 


MONG his inventions, the improved 
imoldboard for plows ranke hr fist 
importance. ‘This was distinctly a pee 
tet of American conditions. ‘The older 
forms of plows were suitable for turning 
the soil of old clearings; the cultivation of 
the virgin soll of America required a plow 
which would turn over the heavy sed of 
the prairies. defferson’s eriginal model 
vwas sent to Paris, where it i still to be 
Deenat the Pnaitt Nationale Agronomig 
“Next to the Revolution itself the mo 
rant episode in the history of 
‘Gite Stalls wan undoubtedly the 
chase from France of the great territory 
Ionown as Louisiana, stretching from th 
Gul to Canada and from the Mississippi 
to the summit of the Rockies. 
as President, was enthusiast 


tory held in natural resources. Tt was 
under his personal direction that the 
epoch-making journey of Lewis and 
‘Clark, from St, Louis to Oregon, w 
made. Jefferson had chosen Lewis to head 
the expedition because of his ability as a 
naturalist. 
Tefferson 

abated, altho 


interest in science never 
th he lived to the ripe age 
of eighty-three. At seventy-five we find 
him ,becoming a subscriber to the first 
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Conquest of the Deep 

Contino, on 
death twenty years before. Hoar was 
sucked into the mouth of an outlet pipe. 
For four days rescuers frantically tried 
to pull him from the grip of the rushiny 
waters, “He died when a rope fastened 
around him, pulled by a team of horses, 
cut through: fis diving suit and allowed 
the water to enter, 


THING dreaded by diversas much as 
hing is the possibility of falling 
Suddenly increased pres- 
ig from a fall has the effect 
ir com the rubber diving sult 
met. When this happens, 


ing 
into the 


into 
Hh force as to cause 
leath. ‘This type of 
cident is called a “squeeze.” Improved 
means of controlling the air supply has 
somewhat reduced thie danger. 

.. While medical science has i 
mishaps, di 
adventures that defy 
les P. Everett once 


de turned, and the current, closed the 
P| ga, gQHith such tools he curred 
ae | Everett managed to escape from the trap 
by tearing in the hull large enoug 
to allow his body to pate 
Emergencies like, t 
pecied eerie aK ae 
the diver, especially at great depths. 
= Catto, gunner in the British Nav 
‘attested this after an experience in w 
his Tines became entangled with an 
anchor hawser 180 feet down, For nor- 
mal undersea work hisair supply ws 
cient, but not for the struggle required to 
free himself, After twenty. minutes he 
‘was so weakened by asphyxiating carbo 
he realized he might become 
unconscious unless he stopped to rest. 
But he dared not rest, for he alread 
ireatly exceeded the time consid 
rmersion. In this dilemma he risked 
unconsciousness, made one supreme ef- 


TT HROUGH the glass windows of the 
he rs look upon many 
sirange creatures of the deep; yet these 


releasing: 
‘Theoctopu 
rsagoT.Yamaguchi, 
‘orking near the coast of 
was attacked by a. 
nearly 300 pow 


tacles, 

Exhausted by 
emergency 

nal and was hauled to the surface, th 
octopus still clinging to 

tacles had to be ent away 
could be released from his suit. 
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Nature’s Building Bricks 
(Continued from page 28) 


| fer from which the most durable trunks 


are made, Thanks largely to the trade 

ited States 
Department of Commerce, these. fiber- 
made trunks are now being sold in Ru- 
mania. The court lady finds them useful. 
‘And so you bave the complete eyele. Who 
says it is not a romance? 

Paper is the elder brother of all the 
products of vegetable fiber. It is the ven- 
rable member of the family, and an age- 
Jong companion of man’s progress. Tt has 
Ihoen suid with some justication that, in 
the United States, the history of paper is 
the history of the country. During the 
Revolutionary War there was practically 
no paper, not enough, we know, to wad 
the guns for the soldiers, or to write the 
orders for the officers. 

[By 1810 we were using paper at the rate 
of one pound a year for every person in 
the country. In 1923 this rate had in- 
creased to one hundred and fifty pounds 

O00 percent in a little over a 
Assuming the average weight 
jual is 130 pounds, we now con- 
yas much paper as we W 


'§ TO the new uses for paper, they are 
) AP ciasing. "Here is & partial tt, 
‘drawn up for me by John Matthews, who 
the paper expert of the Bureau of 
Foreign and Domestic Commerce: 
Drinking cups, towels, bandages, milk 
bottles, oyster cans, receptacles for a 
whole array’ of commercial products, 
irease-proof paper, filter paper, insulation 
‘covering, fiber board for trunks and bags, 
Teather board, backing for linoleum, 
sheathing and roofing paper, shingles, 
twine, rope, cord, furniture (to replace 
rattan and bamboo), clothing, such as 
irs, oss, ‘and shocking: handler 
chiefs: napkins, collars, papier mache, 
skins, plates, carbon 
‘others. 


paper pulp resources, and that, very soon, 
we may be up against a paper crisis? 


ES," he said. “During the past few 
year there has been a very radical 
increase—fully twenty percent—in the 
ant of news print consumed in the 
ed States, as well as a large increase 
in the use of the paper base for insulation 
id the manufacture of the many differ. 
ent kinds of containers. Our soft wood 
supplies are being used up for the manu- 
facture of paper with startling rapidity. 
Our forests are being depleted and we 
will soon have to get new fibrous mate- 
Fials from which to make our paper and 
its by-products." 
‘Modern life could not continue without 
sper. From the moment of our bith to 
the end of our life we are dependent upon 
itat almost every step. It is the means of 
travel: essential in the purchase of the 
necemities of life and—most important 
of all—it has been one of the leading in- 
struments in the development of society. 
‘When you go into a shop and buy & 
| yard of cotton or woolen goods (for we 


cotton). did you (Continued on page 147) 
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Nature's Building Bricks 
(Continued fom pa 14) 


‘ever realize that in this yard there is be- 
tween three and three and a half miles of 
thread? This thread did not grow on a 
plant or an animal's back in this fashion. 
Te had to go through literally dozens of 
preparatory operations before it was 
y for the shop keeper to hand it 
to you over his counter. All the skill that 
science can muster has been employed in 
‘separating the little vegetable bricks from 
the natural mortar. so that we could pro- 
duce cellulose and build up new wonders. 
‘A vista of really wonderful possibilities 
is opened up by the development of rayon. 
the new silk. "This wonderful Sber—the 
only one completely controlled by man— 
is only artifical silk, that is, silk produced 
without the assistance of the worm. It is 
built up out of px 
‘Most extraondis 


‘8 pair of beaut 
fecan do much more. 


“TT HE sie of Aladain's amp” sare 

idward ‘T, Pickard, textile expert 
of the Department of 
take the kitchen table and m 


fincottons transparent wap- 
a unbreakable glans 


“What effect has this develop 
rayon had on the textile industry 
eral?” Lasked Mr. 

“Revol i dnt 
ries, underwear of every descrip 
Rrs'come to stay, T estimate that we wil 
produce 6,000,000 pounds of rayon dur- 
Ing the present year. Last year the pro- 
detion was 35,000,000 pounts, Probably 
210,000,000 pounds will represent the 
world’s Lotal in 1926, as against 185,000,- 
000 pounds in 1925. 


. the American people 
pounds 
yon, Last year they consumed 60. 
0,000 pound ow using about 

‘same quantity of rayon as of natural 


“mother stuff,” cellulose, 
‘paper has a good many relatives. Add the 
smallest proportion of water—one mole- 
cul ‘and the chemist ean 


Atl aecee © 
‘we have the material of 
which are fabricated moving pieture films 
jeties of toilet articles. Dis- 
solve it in ether and alcohol, and this 
“nitrated” cotton becomes collod 
which is nothing more than a liquid court 
plaster. Guncotton, smokeless powder 
and dynamite are “nitrated” cellulose 
products. And so on, to an almost indef- 
Initelength, we might extend the list, built 
of nature's bricks from vegetable fiber. A 
romance built on bricks—is it not? 
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“While I am convinced that a claim 
covering this idea could have been 
drawn and teould have been nocel, this 
idea is not expressed in the claims in 
suit, and cannot be read into them.” 

—Jndge Tuttle, in Great Western 
Mf. Co. 2s. Lowe 


Your patent attorney must havé 
skill and experience enough to se 
that your patent claims cover your 


invention completely. 
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are actually drawing cartoons that sell. 
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Secrets Hidden in 
Our Bodies 


problem w: 
needle on a microscopic obj 
the steadiest hand could not hope to 
move a needle within such a minute 


sisting of a set of tubes filled with quick- 
silver. Delicate pressure on the quicksilver 
moved the needle slightly in one direction, 
Release of the ‘pressure moved it in the 
‘opposite direction. 

Tn his first experiments with this 
instrument, in 1907, Dr. Barber used it 
exch for picking up individual 
bacteria and isolating them. ‘The pas- 
sibility of using such a mechanical con. 
trivance actually to dissect a I 
was conceived four years later 

mnagination of a 

L. Kite, a graduate student of Cornell 

He and Dr. Chambers began 
experiments along this line, and together 
they reported the results of their first 
work in 1912, After Dr. Kite's death, 


pa proved 10 be 
: the ai 


as 
Sh Staee 


ATER more, than a score of these 


living cell actually has ay 
ture, including tiny invisible threads of 
tougher material. 


er, are controlled wit 

of an inch by means of microm- 

. One of the needles can be 
pette for the 


through a flexible tube from a syringe 
attached to the microscope. 


Recent Publications 


‘ence and Life, by Frederick Soddy, 
+ F-RS., Dr. Lee's Profesor of I 
ganic and Physical Chemistry. University 
Sf Oxtord, England. Published by EB. 
Dutton and Co. ‘The author shows how 
the human lot improves through scien 

fe esearch, and pleads for more educa- 
tion in the sciences. 

Aircraft Instruments, Five experts in 
the acronautic instruments section of the 

S. Bureau of Standards give clear 

desert ofthe aircraft instruments 
general use in America and Europe. 
Operation and errors to"which they are 
subject. Drawings. The Ronald Press Co, 
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Experiments with 110- 
Volt Alternating Current 
By J.D. ADAMS 
Here at last is a book that de- 
vyelops a practical working familiarity 
ith the alternating current—the 
Form in which electricity is used in 
every home. ‘The author shows how 
this can be done in an interesting 

and inexpensive way. 
‘256 pages, 135 illustrations Price, postpaid, $1.75 
POPULAR SCIENCE MONTHLY 
50 Fourth hone Toe York 


February,t927 
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“Such Beasts Never Lived!” 
(Continue om saa.) 
ally, when some ereature settled to rest 

id was quickly and quietly covered with 
ine mud, the rocky impression left was 
complete’ even to the indicated sales, 
feathers or, in some cases, the smooth skin. 
Otherwise there is little to guide science 
in determining the outer covering. ‘Then 
it is that, the law of probabilities. is 
woked. A bird, for instance, invariably 
‘lad in feathers; mammals, fur and 
hair; reptiles, with many varieties of 
plates and scales. 

Perhaps the most curious of the 
feather giants was the Phororhacos, 
found by Barnum Brown in Patagonia, 
He stood seven or eight feet in height, had 
sharp clawed feet, a huge head meastiring 
twenty-three inches long, a neck as thick 
1 that of horse anda beak as sharp as 

ick. 


'HE great marine monsters, a form of 
replile that preceded or were contem- 
porary with the dinosaur, have given 
ich trouble to those trying to restore 
them. ‘The. Plesiosaur, likened toa 
“snake, threaded through the body of 
turtle,” had his long neck tied into a knot 
f¢ 0 serpent, according to one restora 
he great Mossaur, another marine 

ty, we are told, grew to 100 feet in 
ength! "The first known fossil of this 
‘ereature was found just before the French 
revolution, Probably comrades of the 
“Mossaur were two other strange reatures, 
helon, king of the sea turtles, and 
Heeper toothed diver, a sort 


of hybrid bird neta 
rornis, the strange bird-fish, 
Sts hollow 


per 
js stil puraling 
bones indicate it lived on ks 
build of it 


is added by a rock impres- 
hat it had smooth soft 
feathers, 


ly 
id not grow in nary 
pod out at vight angles Like a 


EUGLODON, a yoke-toothed whale- 
like creature, was a monster fifty to 
seventy feet long, not more than sixor eight 
feet through at the thickest part of his 
bea, withan elongated pointed head, jars 
th grasping and cutting teet 

Hoch toon rested 6 Zeapioion 0 
‘monster of 114 feet, having combined 
the vertebrae of several individuals. He 
toured Europe with it under the name of 

king,” and is said to have made a 


is known only by’ its teeth, which are 
three, four and five inches long. Based 
oon the size of these teeth, it is estimated 
the Megalodon must have been 120 feet 
long, or larger than any modern. whale. 
peopel the ar lion of gar sg the 
¢ air millions of years ago; 
flying reptiles or dragons of the air left 
a better trace of their stay. ‘The Ptero- 
dactyls, largest of all flying creatures, had 
no scales but (Continued on page 156) 
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“Such Beasts Never Lived! 
| (Conia rm sae 1) 
| were quite naked. Structurally, themon- 
er Plerandon was a marvel of lightness, 
| itsgreat wing bones sometimestwenty fet 
| tong: being scarcely thicker than a sheet 
of biotting paper, while the tiny. body 
tras merely an appendage to the wings, 
‘Students of this hed estimate that it used 
only thirty-six thousandths of one horse- 
power to ily. What it did with its great 
trings when on earth isan unsolved prob 
lem. The bone joints indicate it could 
not fold them snugly as modern birds 
probably it pointed them upright in 


walking. 
"The privileged visitor to the workshop 


of @ museum sees an amazing 
Boxes and barrels, filled with rocks and 
hones, cover most of the floor space, 
Benches and tables stand beneath sus- 
Penued wire skeletons or framework and 


fof the past is too great. An awl or 

haps aiglover's needle saust sufi. 
The first restoration of an extinct back- 

honed creature that has come 

that by G. W. 

greatest 


months 1 
ped expedi- 
scouring the 
ising Finks in 
wet creatures, 


What's Wrong with 
Markin's Car? 


safety pin 


has slipped,” he gro 3 he raised 

the hood, "But it sc | 

job. The contact works fine, Turn on 
nition switch again while I see if 


rent is going through:the contacts 
Lots of juice here. apparently,” 
ton. “Tt even makes a fat spark 


ck plugs 
t have gone dead at exactly the 
= L guess it must be 
carburetor this chunk of 
diet stuck in the needle valve. 
| "Markin cleaned out the carburetor, 
| taking care to do a thoroughly complete 
| job, for he had experienced a somewhat 
similar trouble with his old ear. It did 
fo good: the motor refused to fire. He 
tried the compression and found it excel 
lent, ‘Then in desperat 


he got a severe she 
held the distributor in one ham 
the contact points with the othe 
some kick in that spark coil—I felt it 
shoot clear up my arm! 

Finally he threw down his tool 


CN. Landon, Director 
‘THE LANDON SCHOOL “2i.tstteae' Ste 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 


This book contains complete 
instructions for building small ale 
fermating current motors in veveral 
sizes. The designs will be founc 
in harmony with those of the very 
best manufacturers and they can 
bbe worked our by the amareur for 
‘making useful instruments, 


Fully Illustrated. Price, $1.50 
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Could a Gale Wreck 
Your House? 
(Continued from page $2) 
through the joists against which they 
stand will be secure, 

Tf the house has a plank sill. the floor 
joists must be anchored direct to the 
foundation on which they rest, whether 
with U-straps or other means. Studs and 
joists are spiked together as in the ot} 
‘case. Incidentally, “spike” refers to a 
twentypenny or four-inch size at least, 
nat tothe tenpenny nail which vome car 
penters use for every purpose. Splits in 
nailing may be obviated by dling « 
hole slightly smaller than the nail. Lum- 
ber that is knotty and low grade splits 
more than the better grade. The nail 
work done in framing the average house 
is nothing to boast of, 
should not be tolerated 
to the wilder assaults of nature. 


JOIST Cestraps may be made complete 
by a blacksmith or they may be 
adapted from iron joist hangers ma 

factured by several concerns and sold by 


purpose of holding the joist d 
would require suitable bolt holes 

Studs should reach from foundation to 
roof. Comer studs might well be tripled 
‘and’ braced both ways. _Interm 
bracing with two by four pieces not only 

dds strength to the framing but. serves 
as a fire stop, besides making it difficult 
for rodents to infest the walls. One line of 
intermediate braces for each story would 
besufficient, A double floor, with the bot 
tom boards laid diagonally, adds strength 
to the whole dwelling. 

‘The roof may be anchored to the rest 
of the structure as described for mi 
3g th 


‘The lower t 
the total win 
building. 


roof is pitched, the less 
pressure and the safer the 
Experience has taught this 
lesson to the natives of the storm-lashed 


tropics, This reminds me of a press 
note on the Cuban burricane, which 
shortly followed the Florida blow, to the 
effect that the natives had faith in their 
homes and actually retired to them for 
refuge! 


F COURSE the roof slope is liraited 
by the nature of the outer covering. 
which, if any kind of shingle, needs a 
itch of six inches to the foot run, while 
slat 
coverings wh 


nd tile require seven inches. Other 
fh form a continuous water- 


id tile that will pass muster in 
regions are not adequate in the 
big wind sections. Common methods of 
laying some of these units with skimpy 
lap are hazardous. Long corrugated roof- 
ing nails and plenty of them are needed 
to resist the prying fingers of a frantic 


The architectural lines of the house 
should be (Continued on pope 1 
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Could a Gale Wreck 


Your House? 

(Contin fom ae 1 
and scifprotective. A low, one-story 
building haw the least to coatend, with 
‘The fence projections the better whether 
iT prces, dormers ty vino 
not extend more then six inches beyond 
| the outer walla and the under aide of the 
Prejeting” fiers should be’ bosrded 
| fights. “Gutters should. be fastened 

tothe eaves ‘with compl 
and copper 
ee too goed for an ceding 
Leaders also should be of good 


job. 
‘material, well secured. Extra large sizes of 
| gutters and leaders are needed to cope 
| with the floods of rain that accompany 


great winds. By the same token, 
drainage away from the house must be 
| provided for to avo 

‘or undermining the foundations. 


LL door and window openings should 
be framed with double two by for 
spiked together 


oakum 
provided with a V-shaped drip groove on 
its de. A high-power wind blows 


ta gale through tiniest cracks, therefore 
the need for first class weather stripping, 
of a rigid type. 
| _ If outside doors are of heavy lumber 
instead of ordinary thin panel stuf, are 
equipped with three stout hinges and as 
ial locks or bolts, the 
Will not have to brace the 
‘with timber or furniture, 
| which is the common expedient of 
frightened folk when Eolus rages. Tn 
advance of the Havana, hurricane, the 
courteous. police went from house to 
wing the dwellers naile and 


jot to rely on such well meant and 


T question i 
importance in connection with 
disasters, especially those caused 

explosion, Always mi 
houses are window-wrecked than struc- 


‘@ wintertime powder 
led the heating system in 
froze water pipes and drove 


“There are two. safeguards, the first 
relating to window size and quali 
| second to the added protection 

Hardly any window is proof agninst 
breakage whether by get ind prea 
concussion or the 


objects. Therefore the need of outs 
protection in the form of shutters. ‘The 
old style Venetian blind or slat shutter is 


with half-moon or star shaped openings 
near the tops, happen to be in vogue at 


windy areas. 
wed on page 
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Could a Gale Wreck 

Your House? 

(Contin from nae 152 
hardware, with top and bottom fasten- 
ings, should go with the shutters. 

th a number of small panes is 

usually stronger than the one pane kind, 
sod if any of the small panes let go i is 
easier aud less expensive to replace them, 
‘The large size may be unobtainable an 
emergeney. Wemay consider as large”— 
which is quite a relative term—any pane 
of glass that is at least two feet in each 
dimension, ‘The fashionable compromise 
of small panes in an upper sash and a 
single one below is at least half right from 
the safety standpoint. If a large pane 
must be used, it should be plate glass or 
double thick window glass. 


PEATE class, which is universally used 
for shop fronts and in publie buildings, 
has the double merit of optical clearness 
and of strength. It admits the maximum 
light and gives an undistorted view of 
‘objects seen through it. Since it is com- 
monly used in very great sizes and is 
abwaga on the firing lin, soto apeak, the 

lisaster reports emphasizing plate glass 
canualties are’ misleading. least 


standard thickness of plate glass is one 
eighth inch, 


one ninth 
grades up to 


paxiznum slightly exceed- 
ing one fifth inch. A home builder would 


do well to verify sizes. Just a few thin 
fall below the 


ral standard 
Inay cause a lot of trouble. 


WIRE las will stand almost any- 
thing, whether shock or pressure, 

ht be strategically placed at ex- 
points, Such glass will also retard 
n of fire from near-by bu 

Earthquake protection is fou 
house of reinforced concrete or of 
It wood frame with ample fo 
rior finish of fiber board rather than 
plaster, roofing that is light and flexible 
so there are no heavy units to litter the 
lawn or erash into’ the dwelling, and 
especially a chimney that will resist the 
Jurch and of the earth. 

From the foundation up, the chimney 
should be built of not less than eight 
inches of concrete around flue lining, re- 
inforced with encircling wire mesh and 
also with long vertical steel rods spaced 
about a foot apart, 

Tn hurricane and cyclone regions, only 
that part of the chimney that projects 
above the roof needs strengthening as 
described for the earthquake zone. 
old brick chimney may be fortified against 
wind by surrounding it with metal reine 
forcement and adding a coat of stucco. 


and m 


‘Mr. McMahon's services are available 
to our readers to assist them in solving 
their building problems. Letters will 
be answered free of charge. 

Address John R. McMa‘on, POPULAR 
‘SCIENCE MONTHLY, 250 Fourth Avenue, 
New York City. 
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Forest Rangers 


Men wanting Forest. Ranger, Railway 
Mail Clerk, Spocial Agent, and other gov 
coment 1380 fo $4500 4. Year 


Write for free particularsand list of positions 


Answers to the Sam Loyd 
Tests on Page 43 


‘Transposing the Checkers 


Here is the sequence of moves necessary to, 
transpose the black and white checkers in the 
‘minisoum of 40 moves and jumps: 


arrived at this slution in one hour, 


' 
0 tothe head of the clas 


Building the Patchwork Quite 


EAH 


Here is how the 18-by-18 4 ied 
into its original eleven parts. If you did itn 
teenty minutes, you earned a high rating. 


‘The Missing “K's” 


‘The completed sentence reads, “Kitty 
Iknitted khaki kilts” "You have sharp eyes i 
‘you solved this in three minutes 


‘The Mathematical Fisherman 

‘That tuna’s head was @14 feet long, body $1 
feet, tail 3 feet, making the whole fish 10 feet 
long.” Ten minutes should give you a gond 
rating, 


‘Target Shooting 

‘The three tie scores were composed as fol- 
Fis 0, 5.3, Second — 

5. $0, 10, 10, 5 

a lve 

‘Yous high record as a mental sharpshooter. 


“Was He a Good Bargainer?” —_| 
‘The man who dug my cellar worked 99 and 
Yadayeand “laid of” 20 and > /a days. This 
should have taken you only Sve minutes to | 
Solve if you're quick at Bgures. 
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A Great Short Story 
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7 
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Complete in the 
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of 
Poruta Scunce Mowrury 


What Does Your Face 


Tell Your Boss ? 
(Contnaed fom ae 4 

parent. For example, a sparkling eye 
dene tes to most of us, aie sates 
aclear eye, power of analytical te 

Scientists who scoff at physiognomy 
make a strong point of the fact that a 
clever rogue ean cultivate, the face of 
deacon so that the most skilled physi 
nomist could not detect him. Physi 
amiss on the other hand, who havest ied 

i iat in 

Rogues" Gallery in New Work City de- 
clare that the pictures reveal that experts 
in any field of erime have certain pecu- 
Tiarities in common. 
ple is su 
ome spelt the BSN of ook 
tonal eeidance, Lat way, for Hr 
tion, that you are aplumber, and a mighty 
ood one. According to these vocational 
experts, your plumb 


in your face, and wil 


physiognomy, if rightly applied, could be 


used to locate men in their Tines of 
work in the industrial business 
world, with a consequent increase in 
general efficiency and earning power. 


‘According to. the vocatio 
the method has been worked 
fully in thousands of cases. Sergeant A. 
W. DeVoe. of the New York Bureau of 
Criminal Identification, has the same 
report to make on the use of physiognomy 
in detecting criminals. 

You might regard. as i 
assignment to go out into the streets of 
city and locate a pyromaniac, with no 
more information to, go on other than 
that one is at large. Yet it has been done, 


“Notice the receding forehead. A 
pyromaniac has practically no intelli- 
gence. ‘Then his head, instead of being 
set square on his shoulders, is thrust far 
forward. His nose is rather squat, his 
mouth weak and loose. To pi 


ick out a 
maniac ordinarily: would be an easy 


task. 
‘THE, nove buts prominently in the 
study of the face, and the moreit bulks 
in a certain direction the more it counts, 
in your favor. Years ago physiognomists 
regarded the size of a man’s nose as an 
almost infallible measure of his ability— 
the larger the nose, the greater the man’s 
worth. This was found to be not strictly 
the truth. If, however, other signs in the 


mean, catty per 


(Continued on page 156) 
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What Does Your Face 
Tell Your Boss ? 


(Centnge from pare 158) 
son, is almost always depicted as having 
a sharp, pointed nose. 

‘A high bridge is supposed to be the 
sign of the dominant type, the fighter. 
the exceutive. New York's governor, Ai 
‘Smith, is 20 equipped. So is Charles M. 
Schwab, of steel fame. 

Single out one of your acquaintances 
who is noted for his caution and watch 
him when he is trying to make some 
decision, You will notice that the muscles 
of his nose contract in a downward move 


fleshy part of the nose tip down and in, 
‘That is the basic reason for the physiog- 
nomist’s belief that the turned-under 
hose. tip. signifies caution. — Presiden 
Coolidge’s nose that character- 
istic in conjunction with the high bridge 
‘of the executive. 


N IDEAL nose from the viewpoint of 
Physiognomy is straight, of good 
fiz, well rounded. ‘That, we are told, wil 
found on the man of energy both men- 
tally and physically. 
Tn the ease of 


small nose, tilted at 


‘a person who has no outstanding 
ties and no glaring faults. ‘The small, 

be an attribute of 
iognomist is likely to 
‘wax enthusiastic about it. 

When the nose begins to sit right down 
fon the face and spread all over it, then 
trouble is in sight. When the rest of 
the face tells the same story, the squat 
nose is read as the mark of the criminal. 
Sergeant DeVoe approves that interpreta- 
tion, 


u have heard.” he told me, 
lush workers—men who prow! around on 
the streets early in the morning in search 
of prey. Perhaps in a railway station such 
a thief finds a man waiting for a train. 


‘The fellow, drunk or dead tired, has 
fallen sleep on a bench.“ Nudging him 
ing him uncooreious, the Tush 


wo Siar get Greig es posits 

“This meanest coward of the under. 
world has distinctive facial characteris 
ties. He has a long, narrow face, notin 
telligent enough in appearance to be 
Called crafty His eyes are ite, but long 
and set far apart. “His lips have a loose 
quirk, and his nose is broader than you 
‘would expect on a lean face. But it's the 
txpresion of the whole face that gives 

it aw 


EXT in line for consideration is the 

‘mouth, In theideal formation, as the 
plgsnpnonss ovo 1 the lips ar mot in 
firm, straight line, with some of the 
red showing. 

Physiognomists regard the mouth as 
the index of the physical side of man. 
he rowel por wil ore oping: 

yl fing too mud 
bf tte gy 
contact than the white outer skin. 

Conversely, when a person has thin 
lips drawn too (Continued on pope 157) 
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What Does Your Face 
Tell Your Boss? 
(Continnad from page 

tightly together, he is read as one who 
hhas little sentiment, perhaps even crafty 
and cold-hearted. Parched, cracked and 
uneven lips are danger signals, we are 
told, of temper. 

‘The general contour of your face has a 
seat bearing on final deductions.” When 
correctly formed, physiognomically speak- 
ing, it is as wide at the base of the jaw- 
bone as above, measuring from the out- 
side of one eye to the other. The jawbone 
itself she 
to the point of the chin. ‘This confor 
tion is modified somewhat in the ease of a 
woman, the width being less at the bot- 
tom than that at the toy 


mustaches 


will be a slow, deep think: 
determined wh 


what lacking in d 
the plane shaped profile, that is, straight 
|. says physiogno 


the best qualities of the other two types. | 


HAT facial characteristicsreveal what 
diseases we may die of, w! 

ost likely to get and those we 

@ newer and 

‘equally fascinating siog- 

nomy. Dr. George Draper of Columbia 

University, who has made a scientifie 

of this phase, gives his find 

Constitution 

‘and gall-bladder 


then curve in convex fashion | 
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Here Are Correct Answers 
to Questions on Page 56 


2% ‘Tesas, with 16,180 miles of railway. 


3. Aside from the many interesting scien- 
tiflc observations that might be possible in the 
polar regions, the chief practical objects are 
the obtaining of facts about the polar weather 
tnd the ponsible location of land that 
lerve aa hase for travelers by 


ARPENTERS cout. 56 


i 
i 
in 


regions will be a fact before many years. 


4. Moat acientists believe that the ancestors 
‘of botis Astecsand Mayas came from Asia, per~ 
hhaps across Bering Strait, but possibly across 
the Pacific in canoes. 


5, The Bermuda Islands, a British pos: 
session, Ising well out in the Atlantic, east of 
the southern coast of the Unived States, con- 


aE 


i 
£ 


l 


by 

it 
ibe 
rs 


i 
BE 


i 
iS 

ie. 
ae 
Fs 
is 


! 
He 
| 


who bo 
Thea tothe mrface. 


iar 
6, Quinine is extracted from the bark of the corre ta 
cinchona tree, ‘This drug was known to the Lad 


‘ancient inhabitants of South. America, b 
‘was frst studied by the whites in Cole 


1703, 


‘ect up in circles as though ‘they 
might have been pillars for some ancient tem- 
piles though their original use and Ue wature of 
{he people who ‘rected then reali 


8. Lit 
Aftien, founded originally by freed sl 
‘were Feturned to their native continent and 
‘tesated in many ways by the United States 
fand other countries. a 


SIGNS and SHOW CARD 
PAINTING MADE EASY. 


figure ofa crouching hs w 
Tetween ‘he. outatretched 
taited a mall shrine. or temple. Historians 
iinve concluded, therefor, that the Spi 
tran erected for religious purposes, doubts: 
ra symbol of tome hal-haman being whom 
Trp a Ci edi gine | the ancient Egyptians regarded as divice. 


Nine Betts Gaston Csi, at 

10, ‘The area that has the greatest ri 

the northeastern part of India, in the neighbor- 

hood of Calcutta. ‘The anual rainfall im this 
region is more than 600 inches a year. 


11, On the slopes of the famous volcano of 
Huma on the Target” active vokano in 


12, This is the result of the activity of the 
coral polyp, a tiny living creature that es 
tracts lime from the sea and deposits the lime 
in solid form. ‘This is how coral and coral fime~ 
stove are produced. Many of the South 
Sen islands are volcanoes, active of ext 
‘They are sharp, conical peaks. On the sides 
of these peaks just under the water line, the 
‘oral polsps build their limestone deposits, 
‘which fn time grow into reefs. 
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FREE TEST OFFER 


Begs HERA. 


Your Answer May Be Here! | 
QUESTION: What is this? 


ANSWER. It is a B-Power Unit, a necessity for best 
radio reception with up-to-date tubes and speakers. 


Q. What does it do? 


A. It supplies plate—or B-current from the light socket | 
for your receiver at voltages that are really high enough | 
to operate tubes correctly. ) 


Q. Where are the knobs? | 


A. There are no knobs necessary with our method,—and 
consequently no guess-work. You set this unit for the || 
number and kind of tubes in use and there is no more to 
be done. 


| @ Ie there much difference in the value # ©. Does Better Tuning discuss 
‘A. Just as much as there is in Radio Sets, Real Estate B-Eliminators? | 
| or Jewelry. A. It does—frankly. i 


| . Do you build Receivers? 
| & How much should I pay for a B-Power Den ae 


A. $49.50. We consider cheap Eliminators the poorest 
investment in radio. 


Q. Why do you think yours is better? 

A. Because we have an exceptional record for prodve- 
ing only high quality. Everything we have ever put out, 
cither in parts, circuits or receivers has been a continued 


Q. What is the HERE IS THE “EIGHT”—CLOSED | 
latest in Audio Q. Where are the dials? 


Amplification? A. There are none. Stations are read directly in wave 
A. In our opinion it is the nee 
oe ee ee a eee Q. But how do you log them? 


A. There tno need for logging. Each st in individually 
logged before shipment and’ plarentced ‘correct. This 
‘ice the best revulte and at the tmethod ta patented by us. 

leant expense of any method known tod 

as ae 4 " Q. How do you tune? 


A. Open the door, and turn the lencb which tunes five 


| Bo you build impedances and such shage of uae 
| things! 

} A. We do not, because we believe transformers are 

eter. 


Q Where can I read.more on this sub- 
ject? 

| _A._ In Better Tuning, a booklet we publish to tell our 

| _reerstany things they do’ ind aewere 4 HERE IS THE “EIGHT”—OPEN 


I Circulars are free on all B-T products. 1 


i BETTER TUNING gives more complete informa- 
| tion on many radio subjects. Sent postpaid for 10c. 


-BREMER-TULLY MFG. CO. "324%:" | 


© This seal on « radio, tol or oil burner advertisement signs the approval of the INSTITUTE OF STANDARDS. See page 6. 
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